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de Hovilland Comet 4 Prototype 


Check Ride Shows 

T-37 Fast Light 
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Automation Cuts 
Weapon Test Cost 




KAYLOCK 8 


NOW AVAILABLE 
A Complete Line of Self-Locking Nuts 
made of A286 Corrosion Resistant Steel 

Physical Properties — A286 has excellent values to 1 200° F. 
Weight — Lightweight designs save up to 60% compared to 

Magnetic Permeability — Exceptionally low. Nuts are usable 

Availability — Obtainable in thread sizes #4-40 thru 5/16"- 
24 in hex nut, fixed and floating anchor nut (both regular and 
miniature) and gang channel configurations. 
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Navy reveals amazing details of airship all-weather endurance flight test 


On January 14th, the Naval Air 
Development Unit at South Wey- 
mouth, Massachusetts, working 
closely with Airship A.E.W. 
Squadron No. 1 of Lakehurst, N. J., 
assigned four Goodyear-built ZPG- 
type blimps to 10 continuous days 
and nights of radar sentinel duty 
over the storm-tossed North Atlantic. 
On January 25th, the last airship 
reported back to its air dock — the 
group having established a weather 
endurance record unparalleled in 
the history of flight: 

For ten days, working as a team, 
these latest airships maintained unin- 


terrupted radar patrol of the sea 
approaches to the nation’s northeast 
coast — flying the assigned area in 
spite of weather which included a 
37-hour blizzard, severe icing con- 
ditions, and long spells of “zero- 
zero” visibility, over seas whipped 
by 60-knot winter gales. 

It is convincing proof of the increas- 
ing importance of the role the airship 
is destined to play — in defending 
the nation which has sole control of 
the nonflammable helium that 
makes the modern lighter-than-air 
craft possible. 

Armed with the latest homing type 


weapons and the largest airborne 
radar, the blimp looms as the most 
dependable and practical aerial sen- 
tinel yet posted at the Free World’s 


They 're doing big //tings of \ 

good-year 
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Plants in Akron, Ohio, and 
Litchfield Park, Arizona 
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uperior design in fabricated stainless steel gyros, pioneered 
Iron Fireman. Strong, integrated construction provides 
implete assembly with maximum resistance to shock and 
ration. Iron Fireman vertical gyros are now being used in 
leading interceptors where they provide vital, accurate 
and pitch signals for complex radar fire control systems. 


Iron 


VERTICAL 

GYROS 


IRON FIREMAN MANUFACTUI 


SEND US your special pr 
Bulletin GV-I 


DIVISION 

IEMAN MANUFACTURING COMPANY 

. NINTH AVENUE, PORTLAND 2, OREGON 
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PROVEN IN SERVICE 


1931 



Today the famous "Winnie Mae" is a fond memory of the "good 
old days" of aviation. But even in 1 931 , over o quarter of a century 
ago, Rockbestos wire and cable had earned a proven-in-service 
reputation. 


Todoy, Rockbestos can look back on 39 years of developing and 
manufacturing quality wire and cable, ond a long history of close 
association with the aviation industry. 

Rockbestos has continually produced high temperature wire which 
meets the exacting standards of modern airplanes . . . both militory 
and commercial. 

Rockbestos will continue to develop wires to meet the oircroft in- 
dustry's needs. Find out just how Rockbestos can help solve your 
high temperature wiring problems. Wrile, wire or phone for com- 
plete specifications and application information. 


ROCKBESTOS PRODUCTS CORPORATION 


i NEW YORK • CLEVELAND • DETROIT • CHICAGO • 

-- 3 . LOS ANGELES • NEW ORLEANS - OAKLANO • SEATTLE 


(Continued from page 5) 

Apr. 29— Third Might Test Instrumcnta 
•ion Symposium, Statlcr Hotel. Los An 

Apr. 29-May 2— 16th Annual National Con 
ferenee. Society of Aeronautical Weigh 
Engineers, Broadview Hotel. Wichita 

Apr. 30— Atlantic Rate Commoditv Rah 
Board Meeting. International Air" Train 
port Assn, Torquay Devonshire. Eng 

May 1-3— Spring Meeting and Exhibit So 
ciclv for Experimental Stress Analysis 
Hotel Statlcr. Boston, Mass. 

May 5-8— 1937 Convention American Asso 
elation of Airport Executives. Shamrock 
Hilton Hotel. Houston, l ex. 

May 6-8— 2Sth Annual Meeting. Aero Mccli 
ral^Assn., Shirley Savoy Hotel. Denver. 

May 8-11— 13th Annual National I'oruni. 
American Helicopter Society, Sheraton 
Parle Hotel. Washington. D. C. 

May 13-15— National Conference on Aero- 
nautical Electronics. Sponsored by the 
Institute of Radio Engineers. Dayton. 

May 15-17 — Jet Age Airport Conference. 
Air Transport Division. American Society 
of Civil Engineers, Park-Slicraton Hotel. 

May 2+June 2— 22nd Paris Air Show. So- 
ciety of French Aircraft Constructors. Lc- 
Bourget Airport. Paris. 

June 1 — Stli Annual Maintenance and Oper- 
ations Meeting for Business and Execu- 
tive Aircraft Owners, sponsored by 
Reading Aviation Service. Rcadin * Munic- 
ipal Airport. Pa. 

June 1-9— First Annual National Aviation 
Trade Show. Monmouth County IN. ).) 

June 7-8— 30tb Annual Homecoming and 
Reunion, Parks College. East St. Louis. 
III. 

June 17-20— National Summer Meeting. In- 
stitute of tile Aeronautical Sciences, Bilt- 
more Hotel, Los Angeles, Calif. 

June 23-25— 29th Annual Meeting. Aviation 
Distributors & Manufacturers Assn, The 
Broadmoor. Colorado Springs. Colo. 

July 2-11— 24th National Soaring Contest. 

July 12-13— British Lockheed International 
Aerobatic Competition, the National Air 
Races (third round) and the King's Cup 
Air Race. Coventry Civil Aerodrome. 
Bagington. England. 

Aug. 20-23— Western Electronic Show &• 
Convention Board of Directors. Cow 
Palace. San Francisco. Calif. 

Sept. 1-6— Sixth International .Aeronautical 
Conference. Royal Aeronautical Society 
and Institute of the Aeronautical Sciences. 
Folkstone and London. England. 

Sept. 2-8—1957 Flying Display, Society of 
British Aircraft Constructors. Farnbor- 
ougli. England. 

Nov. 7-8— Weapons System Management 
Meeting, Statlcr-Hilton Hotel. Dallas, 
Tex. 

Dec. 17— Wriglit Brothers Lecture. Depart- 
ment of Commerce Auditorium. Wash- 
ington, D. C. 
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Mil SPECS 


s* 



The industry has long established 
the Mil Spec as a measuring stick 
of performance and quality. 
At Narmco, we too feel at home 
with Mil Specs. 


But the manufacturer of airframes 
and missiles searches for and insists 
upon properties and performance 
values which go beyond Mil Specs 
, . to the limits of present knowledge. 
Narmco offers effective support 
to such programs. 


There are very good reasons why this is so. 
Narmco’s selected teams in research, development, 
application, production, and quality control were 
“born and raised” on the tough ones and ultimate goal 
concepts! More and more Narmco products are 
being used every day in the airframe and missile industry. . . 

doing jobs that metals alone cannot do! 


These Narmco products qualify and exceed Mil Specs: 
Conolon 506, MIL-R-9299; Conolon 501, MIL-P-8013; Metlbond 
4021 system, MIL-A-5090B; and Metlbond 302 has pending 
qualification under MIL-A-8431. In addition, a wide range of 
Narmco products meets rigid “customer specifications” established 
by nearly a score of the leading airframe and missile manufacturers. 



Narmco technical field representatives 
throughout the United States ond Canodo con 
assist in solving your structural design prob- 
lems quickly, efficiently and economically. For 
immediate assistance, write, wire or phone . . . 


NARMCO RESINS & COATINGS CO. Dept. 13 600 Victoria Street, Costa Mesa, California 




From Tokyo to Thule the Air Force 
meets the Solar Serviceman 




AMERICAN AIRLINES FLEET NOW 100 % EQUIPPED WITH 
BENDIX IGNITION ANALYZERS! 



Scintilla Division 







Pick a program . . . you'll find 


AMF has missile experience you can use 

In program after program, including each of those above, AMF has played or is 
playing an important role. A component supplier in some, a system developer in 
others, AMF knows the missile business first-hond. • AMF contributions to the 
nation's missile programs include test and check-out systems, handling and launch- 
ing equipment, on-site missile storage facilities, accessory power supplies. • See for 
yourself why AMF's widely diversified background plus its up-to-the-minute missile 
activities add up to "experience you can use". 
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design with austenal in mind 


Mi 


New microcast Research Facilities will increase 
investment casting applications and give design 
engineers greater latitude in planning parts. 

A new facility for advanced research is now under construction at 
Austenal to broaden the many applications of Microcast-to make new 
methods and alloys available, and to allow greater freedom and latitude 
in part designing. 

One section of this new plant will contain the equipment familiar to the 
investment casting industry and in addition, equipment necessary for 
investigating numerous other methods of making and treating castings. 
Adjoining the foundry area will be shops for pilot line and experimental 
work in mold making, waxing, investing and finishing. There will be an 
area containing laboratories for mechanical testing, physical testing, 
metallographic investigations, refractories development and chemical 

Contact your Austenal engineer today and ask him to show you how 
Austenal's continuing program of research and development will help 
you design greater performance and reliability into the investment 
castings you require. 


<T 


- It's NEW from Austenal 


“Design with Microcast in Mind," 
Austenal's new informative booklet, tells 
you how to get the greatest benefit from 
Microcast, showing the great latitude of 
design possibilities, alloys available and a 
great deal more, valuable information. 

Write for it today. 



M 

austenal 


microcast division 

7001 SO. CHICAGO AVE. • CHICAGO 37, III. 






new CESSNA 182 


features “hush-flight” 
engine suspension by LORD 

■ The “hush-flight" of the Cessna 182 features exceptional quiet, flight 
smoothness, safety, and comfort, with engine and propeller noise and 
vibration greatly reduced through Lord Dynafocal® mountings. This 
flexible engine suspension system supports all engine weight and minimizes 
airframe vibration and fatigue. 

The Lord Dynafocal application in this executive craft is another example 
of Lord's ability to solve vibration problems for the aircraft industry. 

For information, call your nearest Lord Field Engineer or the Home 
Office, Erie, Pennsylvania. 


LORD MANUFACTURING COMPANY • ERIE, PA. 


IN ENGINEERING THE BEST OPPORTUNITIES ABE IN AVIATION *IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 



CbT ~7e4tiCo GROWTH Atcnir 


By the end of 1946 — Temco's first full year of 
operation — 1 25 investors had bought stock in the 
company. In just five years, that number increased 
1,044 percent. By 1955, when Temco stock was first 
traded on the New York Stock Exchange, the number 
was 6,605. 


icrease in its family of stockholders is 



another measurement of the growth that is opening 
up exciting career opportunities at Temco. New devel- 
opments in aircraft, missiles and weapons systems 
require an ever-widening range of engineering skills. 
If you seek the challenge of a growing organization, 
the prestige of a soundly established company, you will 
find y our opportunity at Temco. 


Mr. Joe Russell, Eng ineering Personnel 
Room 103.-G, Temco Aircraft Corp., Dallas, Texas 
Please send me complete details of the Temco story 


AIRCRAFT CORPORATION. DALLAS 


IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIATION'IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 



Cool Performance In A Hot Engine 

Major U. S. manufacturers of jet aircraft engines have 
learned to depend on American Welding rings and cir- 
cular components of stainless steel, titanium or other 
special alloys to solve many of the problems created by 
the requirements of today's supersonic performance. 
American Welding is equipped to form, weld, fabricate 
and machine rings and weldments from 6" to 96" 
in diameter. 

Why not contact American Welding's Industrial Products 
Division to talk about rings and components where top 
performance is required. 

THE AMERICAN WELDING & MANUFACTURING CO. 


AMERICAN WELDING 

The World's Leading Manufacturer of Welded Rings 
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Note: to precision-minded men at McDONNELL 
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Up to 40% weight reduction possible by the use of 
menasco’s exclusive Uniwelding process which 
assures superior strength, greater consistency, and 
ductility in welds, and, excellent wear-resistance by 
the only proven method of hard chromium plating. 
Illustrated are typical examples of what menasco 
can do with these two processes to fabricate titanium 
components for aircraft and missile applications. 
Major aircraft manufacturers look to menasco for 
efficient engineering, product development and new 
fabricating techniques. 

WHAT ARE YOUR REQUIREMENTS? 



first in development, quality, delivery and service. 

SPECIALISTS IN AIRCRAFT LANDING GEAR 

^^menasco manufacturing company 

805 SOUTH SAN FERNANDO BOULEVARD, BURBANK, CALIFORNIA 
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ing either standi 
contractors. For 


Duplicating 


NOW! 

Aircraft Fabrication 
HINGES on California 

Duplicating Co., Inc. 

California Duplicating Co., Inc., has just assumed 
the complete administration, including Sales and 
Production, of Aircraft Hinges, Inc. This means 
that Californ' — 
producing ei 



CALIFORNIA DUPLICATING COMPANY, INC. 

3248 UNION PACIFIC AVE. • LOS ANGELES, CALIFORNIA • ANGELUS 2-4114 




Lightweight! But magnesium can really take punishment 


Magnesium is the world's lightest structural metal. It weighs 

and' 65% as much as aluminum. But magnesium is strong, 
too. How strong? Look at a few of its uses in the aircraft 
industry, for example: 

The magnesium wheel in the picture above has to be light, 
but it also has to withstand tremendous shock when the 
plane touches down. In another application, the entire 
weight of a two-ton helicopter is suspended from a mag- 
nesium rotor. In large cargo planes magnesium floor mem- 
bers support heavy weights in flight. 


Magnesium was selected because it has the necessary light- 
ness, strength, rigidity, durability and other desirable 
properties. It’s the combination of light weight and strength 
that makes magnesium the choice for countless applications 
throughout industry. 


What do these facts me 
or equipment? They me 
or better structural job 
For more information, t 
or write to us. the di 
Michigan, Magnesium 1 


ran in terms of your prodi 
ran that magnesium can di 

contact the nearest Dow » 


lets, parts 
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YOU CAN DEPEND ON 


EDITORIAL 


Good Air Force Appointments 


Top leadership of the U.S. Air Force has been 
strengthened substantially by the appointment of Gen- 
eral Thomas D. White as chief of staff and the elevation 
of Undersecretary James H. Douglas to be secretary. It 
is also gratifying to see General Nathan F. Twining be- 
come the first USAF officer to serve as chairman of the 
Joint Chiefs of Staff. 

Mr. Douglas comes to his new post with a wealth of 
experience and a solid record of proven perfonnance in 
USAF affairs. He served as a commissioned officer in 
the Army Air Forces during World War 11 and consider- 
able of his civilian legal practice involved commercial 

For the past four years he has been the unsung work- 
horse of the USAF secretariat. 

Able Advocate 

Mr. Douglas has been perfectly content to let others 
bask in the limelight, make the public speeches and 
acquire the kudos that go with high public office. He 
has been content to remain in the background and do 
the hard, effective work necessary to keep USAF from 
being smothered in the sea of Pentagon red tape. The 
list of knotty inter-service problems where Mr. Douglas 
has ably upheld the USAF position during the past four 
years is too long to be detailed here. Perhaps it conies 
from his legal experience but Mr. Douglas is also ex- 
tremely persuasive in convincing others outside USAF 
to appreciate its position in these inter-service affairs. 

There is no doubt that USAF is getting a devoted and 
able advocate in Mr. Douglas. He has worn its uniform 
in time of war and served it well through Pentagon 
battles. 

He will be, as every USAF secretary of course should 
be, a staunch partisan of USAF, fighting hard for the 
things it needs to discharge its responsibility' to the nation 
and defending it stoutly against the false prophets of 
unsound military or fiscal policies. 

Global Air Leader 

General White has had excellent preparation for his 
new post in the years he served as vice-chief of staff to 
General Twining. He is the type of broad gauge leader, 
whose experience goes far beyond being an excellent air- 
plane driver, that USAF now needs to manage and direct 


its immense and still growing global responsibilities. Sel- 
dom in the history of the world— we have to go back to 
the British navy in the 19th Century for another exam- 
ple-lias a single military force been such a vital factor 
in preserving the balance of peace in this troubled 

General White has had foreign diplomatic service as 
an air attache in Europe, Asia, South America and, most 
important, Russia. He speaks several languages and 
thinks in the long ranging strides of modern air tech- 

The accession of Mr. Douglas and General White to 
the top USAF posts is but a part of another major game 
of Pentagon musical chairs that will see far reaching 
changes in both USAF and the Secretary' of Defense's 
establishment. It appears that General Curtis Emerson 
LeMay will relinquish his long command of Strategic 
Air Command and move into the Pentagon as vice-chief 
of staff to General White. This may be firm indication 
that he will eventually become chief of staff since the 
last three vice chiefs have eventually moved up to the 
top spot. 

Major Shake-Ups Coming 

General LeMay’s arrival in the Pentagon portends 
some major shake-ups in USAF plans and policies— some 
of them long overdue. Another major shift will see 
Lt. Gen. C. S. Irvine, an extremely able and dedicated 
USAF officer who combines a rare pilot's skill with an 
expert knowledge of the materiel business, move to Day- 
ton to head the Air Materiel Command. General Edwin 
Rawlings, another extremely able USAF manager during 
his long tenure as chief of AMC, appears headed for a 
top spot in Europe. 

There are also rumblings that the long overdue major 
overhaul of the Defense Department is not far off. No- 
body concerned with the defense problem has been 
happy over the way intcr-scrvice problems have been 
handled, the tremendous growth of the overhead in the 
Secretary of Defense’s establishment, and the failure to 
achieve real economy in meeting the nation's defense 
requirements. 

Who will be given this task and just what his approach 
will be are still matters of speculation. But it is certain 
that the attempt will be made soon. 

—Robert Hotz 
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( ADVERTISEMENT ) 


FENWAL’S THERMOSTATS 
NOW CIGARETTE SIZE 

Some Units Smaller Still 

Take Little More Room Than Sugar Lump 



thermostats FOR TIGHT SPOTS — A Fenwal Midget thermoswitchS unit and a Fenwal 
Miniature thermoswitch unit — two good answers to the question, “How can you in- 
stall an accurate, reliable thermostat where there's almost no room?" Actual sizes of 
these particular models — K" * 2 %” for the Midget; l"x H" for the Miniature. 


ASHLAND, MASS. — If you want 
to control temperatures in tight spots, 
you should see Fenwal. Fenwal has 
cut the size of thermostats way down. 

You can fit one of their Midget 
THERMOSWITCH units anywhere a 
cigarette will fit. And, if you’re work- 
ing with even less space, one of their 
Miniature thermoswitch units is 
what you’re looking for. The Minia- 
tures are little bigger than a lump of 
sugar, and some are even smaller. 

The Midgets and Miniatures use 
the same unique principle used in 
Fenwal’s bigger thermoswitch con- 
trols. They use it with the same high 
degree of success. 

The principle of all Differential Ex- 
pansion thermoswitch units, large 
or small, is this: a single metal shell 
expands or contracts with tempera- 
ture changes, making or breaking 
totally enclosed electrical contacts. 

The smallness of the Midget and 
Miniature units does not deprive 
them of any of the performance char- 
acteristics that have made larger 
thermoswitch units famous. They 
have thermoswitch ruggedness, 
thermoswitch accuracy, and reason- 
able thermoswitch prices. 

Temperature range of the Midget 
series: — 50°F to 500°F. Range of the 
still smaller Miniature series: — 20°F 
to 275°F. 

Midgets and Miniatures, all in 
stainless steel, come in a variety of 
mountings. Hermetic sealing is also 
available. 

These Fenwal thermoswitch units 
are precision-engineered to give op- 
timum temperature control with 
minimum-sized devices. They remain 

22 


accurate under the most severe op- 
erating conditions. 

You should have details on this ad- 
vance in temperature control at your 
fingertips. Write for information to 
Fenwal Incorporated, 125 Pleasant 
Street, Ashland, Massachusetts. 



CONTROLS TEMPERATURE 
...PRECISELY 


WHO'S WHERE 


In the Front Office 

John C. Virden, board chairman, Eaton 
Manufacturing Co., Cleveland, Ohio. Mr. 
Virden, who will continue as president, 
succeeds Howard f. McGinn, who will con- 
tinue as a director and executive committee 
member. 

Neele E. Seams, board chairman, and 
Dale A. Lichty, president, Hydro-Aire, Inc., 
Burbank, Calif. 

George P. Brubaker, president, Telecom- 
puting Corp., Van Nuys, Calif. 

A. J. Williamson, president. Tube Re- 
ducing Corp., Wallington, N. J. 

Shepard Spink, vice president-merchan- 
dising, American Airlines, Inc. 

\Villiani Errig, vice president and treas- 
urer, Wilford Aircraft Corp., Merion Sta- 

Thomas R. Foster, vice president. Aero 
Corp., Atlanta, Ga. 

C. M. Donahue and E. W. Merry, group 
vice presidents, Mine Safety Appliances Co- 
Pittsburgh, Pa. 

Ludwig H. Clifton, vice president and 
comptroller, Pan American-Grace Airways, 

Andrew B. Pulliam, vice president and 
general manager, Marvel-Schcbler Products 
Division. Borg-Wamcr Corp., Chicago, III. 

T. R. Pierpoint, head-Washiugton, D. C. 
office. Vcrtol Aircraft Corp,, Morton, Pa. 
Mr. Pierpoint succeeds Lawrence E. Wil- 
liams, retired. 

Dr. Nicholas J. Hoff, professor and ex- 
ecutive head, newly established Division of 
Aeronautical Engineering, Stanford Uni- 
versity. Stanford, Calif. 

Honors and Elections 

Dr. Jerome C. Hunsaker, member and 
former ehainnan of the National Advisory 
Committee for Aeronautics, has received the 
NACA's highest award, the Distinguished 
Service Medal. The NACA cited Dr, Him- 
sakcr for “service of fundamental signifi- 
cance to aeronautical science, climaxed by 
an outstanding and unparalleled record of 
leadership during the past 1 5 years. . . .” 

Paul A. Schwcizcr, of Schweizcr Aircraft 
Corp., has been elected president of the 
Soaring Society of America, Inc. Other 
newly elected' officers arc: Stanley W. 
Smith, of Bell Aircraft Corp,, and William 
S. Ivans, of Convair, vice presidents: Maj. 
William R. Fuchs, of tile USAF Academy, 
secretary; Dr. Hamer Sclvidcgc, of Bcndis, 


Changes 

Charles Bodey, chief engineer. Southwest- 
ern Industries, Inc,, Los Angeles, Calif. 

V. L. Browu, space control manager 
(Denver. Colo.), United Air Lines. Inc. 

Paul J. Glaser, superintendent, Dctroit- 
Waync Major Airport, Detroit, Michigan. 

Everett J. Long, assistant director-opera- 
tions, and James C. Kyle, assistant director- 
engineering. Transducer Division, Consoli- 
dated Electrodynamics Corp., Pasadena, 
Calif. 

(Continued on page 110) 


INDUSTRY OBSERVER 

► First static test firing of the Atlas intercontinental ballistic missile was 
made last week by Convair s Astronautics Division at a new facility in 
Sycamore Canyon near San Diego. The facility is especially designed for 
static missile checkouts. After test runs are completed at Sycamore, com- 
plete missiles can be shipped to the Air Force Missile Test Center at 
Patrick AFB, Fla., for launching. 

► Navy’s Chance Vought F8U-3, an improved version of the F8U-1 Cru- 
sader, will be [lowered by Pratt & Whitney’s J75 turbojet engine rated at 
15,000 lb. thrust. Aircraft is designed for speeds of approximately Mach 2 
(AW Jan. 14, p 23). Navy has awarded Pratt & Whitney a 572,597,330 
contract for the J75. The engine also will be used to power production 
models of Martin's P6M SeaMaster and probably other Navy aircraft now 
in the design stage. 

► Lack of funds has caused the Navy to mothball its project with Allison 
Division of General Motors Corp. to develop a third approach to an 
aircraft nuclear powcrplant. USAF and the Atomic Energy Commission 
arc sponsoring the other two approaches with General Electric Co. and 
Pratt & Whitney Aircraft. Navy's primary interest was in an atomic 
powered flying boat. 

► Dassault has begun flight test program of its Etcndard VI lightweight tacti- 
cal fighter. Powered by a Bristol Orpheus turbojet, the Etendard VI is 
designed to land and takeoff from makeshift airfields and is a contender in 
NATO's lightweight fighter competition. 

► Convair's Fort Worth Division lias developed a new device for testing 
non-standard bonds in honeycomb sandwich panels, metal-to-mctal bonds 
and other structural bonds. The new device, known as a Coindascope, 
is a practical application of the STUB meter, a testing device developed 
by Sanford Research Laboratory. Coindascope has been licensed to Almar- 
York Co., of Fort Worth, for manufacture and general sale. 

► Army has canceled anti-missile defense system study under Project Plato 
at Cornell Aeronautical Laboratory. Another research and development 
project on an anti-missile weapon system is being continued. 

► Army and Navy are sponsoring extrapolations of the Lacrosse close- 
support missile for other applications. One possible application of the 
Martin missile is for firing from ships in support of landing operations 
and from submarines. Lacrosse study began under a Marine requirement 
for a weapon to knock out hard-topped targets such as bunkers. Original 
Marine idea was for a weapon to be dropped or fired from a helicopter. 
Present missile system was evolved as the simplest in terms of logistic 
support and tactical use. 

► Douglas Aircraft's El Segundo Division will set a production record for 
the Navy in 1957 with deliveries of more than 600 aircraft scheduled. El 
Segundo is producing the F4D all-weather fighter, the A4D lightweight 
atomic bomber and the A3D twin-jet carrier-based bomber. 

► France’s Leduc 022 ramjet-powered supersonic interceptor lias com- 
pleted 30 flights using only its Snecma Afar jet engine for propulsion. 
Tests using Lcduc's ramjet arc scheduled to begin next month. The air- 
craft, which made its first flight in December (AW Jan. 7, p. 23), will 
undergo tests aimed at Mach numbers up to 4. 

► Ryan's X-13 jet VTOL aircraft uses an engine that gimbals approximatclv 
15 degrees in vertical plane. X-13 also employs directionally controllable 
wingtip jets. 

► Sud Aviation's Djinn turbine helicopter set a world’s altitude record for 
helicopters by climbing to 8.482 meters— approximately 27,570 ft. Previous 
record was held by Sud Aviation Aloucttc which climbed to 8,229 meters 
in June, 1955. 
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Flying the colors of a bright new season 


New signs of success are in the air, and foremost in aviation is the 
exciting new Fairchild F-27. 

Airline passengers will like the new propjetliner: the comfort of 
the air-conditioned, pressurized cabin, the smooth, hushed cruise. 

Airline operators, too, welcome this new addition to their fleets. They 
see a fast 280 mph aircraft, costing less to buy, fly and maintain. 

Address inquiries to: R. James Pfeiffer, Executive Director of Customer Relations, 
Fairchild Engine & Airplane Corporation, Hagerstown 15, Md. 


* 


FAIRCHILD 







Washington Roundup 


Information Declassifier 

Defense Department is organizing a new Office of 
Director of Declassification Policy with the assignment 
to cut the backlog of classified documents now on hand. 
The office, which also has been assigned the task of hold- 
ing the volume of classified documents to a manageable 
level in the future, was authorized late last week in a 
series of directives partially implementing the recommen- 
dations of the Committee on Information Policy headed 
by Charles Coolidge (AW Nov. 19, p. 29). The direc- 
tives issued by Defense Secretary Charles E. Wilson also: 

• Ban the use of “Top Secret," "Secret” and “Confiden- 
tial” on information classified for other than security rca- 

• Reject the Coolidge proposal that writers should be re- 
quired to give the sources of their information to grand 


Double Savings 

A statement by the House Armed Services Investigat- 
ing Subcommittee headed by Rep. Edward Hebert 
(D--La.) that the group’s investigation of the airframe 
industry last year resulted in a refund to the government 
of $328 million by manufacturers' conflicts with earlier 
testimony by the Air Force and Navy. 

An announcement of the subcommittee's new investi- 
gation into the aircraft engine industry (see p. 26) read 
in part: 

“Hebert disclosed for the first time that as a result 
of this investigation into the manufacturers of airframes, 
the government recovered $328 million from the aircraft 
industry.” 

Of this, the subcommittee said, $178 million was 
to USAF and $150 million to the Navy. 

On March 20, 1956, during a subcommittee session, 
J. S. Tassin, assistant director of the Contracts Division 
of the Bureau of Aeronautics, publicly disclosed that 
BuAcr had already recaptured its SI 50 million. 

The following day, T. P. Gerrity, assistant for pro- 
duction programming. Office of the USAF Deputy Chief 
of Staff, Materiel, told the subcommittee that the Air 
Force had recouped its $178 million. 


Increase Pay, Saves Money 

Head of the Defense Advisory Committee on Profes- 
sional and Technical Compensation says his proposals 
for military personnel pay increases could save the gov- 
ernment as much as $5 billion a year. 

Ralph J. Cordiner, committee chairman and presi- 
dent of General Electric Co., believes the present defense 
budget could be trimmed from S3S billionto $33 billion 
if his plan were already in effect. Key to the savings, 
Cordiner says, would be to shift the emphasis in deter- 
mining pay from longevity of service to skill (AW Feb. 
4, p. 37). 

Hie committee chairman believes that, by putting 
the pay premium on technical skills and thus blocking 
the present flow of technical personnel from the military, 
the services could increase their combat effectiveness bv 


Then, he says, the services could decide whether 
to retain their higher effectives, which would result in a 
cost increase, or cut S5 billion from their spending by 
reducing manpower. 


The committee chairman says Defense Secretary 
Wilson accepts the philosophy of the Cordiner plan, 
although the secretary has said that he won't go along 
with certain of the recommendations. 

Congressional Investigations 

Look for these congressional investigations and reports: 

• Northeast Airlines stock case. The case heads the 
agenda of business of the Senate Permanent Investigat- 
ing Subcommittee headed by Sen. John McClellan 
(D.-Ark.). As soon as McClellan's other dutics-as chair- 
man of the special committee investigating labor rackct- 
ccring-pcrmit, hearings will be held on the charge that 
a "leak” from the Civil Aeronautics Board on the 
award of a New York-Miami route to Northeast caused 
an overnight buying spree of the airline's stock. 

• Report of alleged monopolies in air transportation by 
the House Judiciary Subcommittee headed by Rep. 
Emanuel Celler (D.-N. Y.). The group held extensive 
hearings last year, but the staff has laid the matter aside 
for other business, and the final report is still at least 
several weeks off. 

• Civil Aeronautics Board’s independence from White 
House control is expected to figure in a study of the 
operations of quasi-judicial agencies by a subcommittee 
of the House Commerce Committee headed by Rep. 
Morgan Moulder (D.-Mo.). The subcommittee’s pro- 
fessional staff is now being organized. 

Small Business Protest 

Members of House Small Business Committee are 
protesting the membership of Defense Department's 
recently-organized Small Business Advisory Committee. 
Leader of the attack is Rep. James Roosevelt (D.-Calif.J. 

In a speech on the House floor, Roosevelt objected 
that only eight of the 18 industry members are small 
busincssmcn-rcprcsentatives of firms with less than 500 
employes. Six of the representatives, he said, are from 
the 100 top firms on volume of defense business. Four 
of the six are from aircraft companies: Boeing Airplane 
Co., North American Aviation, United Aircraft Corp, 
Lockheed Aircraft Corp. 

Roosevelt charged that this membership is indicative 
of Defense Department's policy of leaving "the important 
task of spreading defense production almost entirely 
up to the discretion of the large contractors by means ot 
such subcontracting as the large contractor finds it profit- 
able or convenient to make. This, of course, places thou- 
sands of smaller concerns more and more at the mercy of 
a handful of giant companies with respect to how much 
subcontracting is done, with whom, and upon what terms 

Korea Bilateral 

Prospects are good for an early and successful conclu- 
sion to final negotiations for an air bilateral agreement 
between the U. S. and Korea. Korean officials and repre- 
sentatives of the Korean National Airlines have been in 
Washington for the last three months negotiating with 
various U. S. officials and airline representatives. At 
present, the U.S. carrier— Northwest Airlines-opcrates 
between the U. S. and Korea, but no Korean airline oper- 
ates to the U. S. 

—Washington staff 
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New Procurement Probes Face Industry 


Hebert subcommittee, General Accounting Office 
disclose plans for independent investigations. 


By Katherine Johnson 
Washington— Blueprints were dis- 
closed last week for two major investiga- 

policies: 

• Rep. Edward Hebert (D.-La.), chair- 
man of the House Armed Services In- 
vestigating Subcommittee, said his 
group plans an "intensive probe" of 17 
aircraft engine manufacturers that will 
"conservatively” result in savings to the 
government on "current fiscal year 
business alone” of S100 million. 

• General Accounting Office's L. J. 
Powers, chief of GAO's Defense Ac- 
counting and Auditing Division, told 
Aviation Week that the agency ex- 
pects to investigate between 200' and 
250 defense plants, primarily in the 
aircraft and electronics fields, during 


No 'Witchhunt' 

Both investigations will emphasize 
contractor costs, as well as profits, in- 
cluding subcontracting practices, execu- 
tive salaries, bonuses and other over- 
head expenses, accounting procedures 
and operating controls. 

Both Hebert and Powers stressed that 
their policy will be to "work with" the 
military services and contractors. "Our 
review should not be called an ‘investi- 
gation’— which implies a sort of witch- 
hunt,” Powers said. Hebert also hopes 
his investigation will be considered 
constructive by the industry. 

The Hebert subcommittee already 
has dispatched a comprehensive ques- 
tionnaire to the 17 aircraft engine man- 
ufacturers. These will be studied by the 
subcommittee staff under the direction 
of Counsel John Courtney. After this, 
the group will hold public hearings dur- 
ing June and July. 

The investigation is, essentially, a 
continuation of the subcommittee's 
probe last year into the 12 major air- 
frame manufacturers and will follow 
the same pattern. Factors that will high- 
light the study of the industry' are: 

• Extent to which firms arc government- 
financed, both in capital investment 
and through sales volume. In its report 
on the airframe industry last year (AW 
July 23, p. 28), the subcommittee took 
the position that the profits of firms 
whose preponderance of business is 
with the government should be con- 
sidered as "management fees” and not 
be geared to the sales volume. 

• Rental policies on government- 
financed facilities. The subcommittee 


has argued that the government should 
take its return for the use of such 
facilities engaged in defense work in 
the form of reduced costs— and not in 
rental payments. 

• Distribution of profits. The subcom- 
mittee will closely scrutinize dividend 
policies. 'Ilic group has consistently 
urged that profits on defense business 
be ploughed back into new facilities re- 
quired for defense production. The 
risk taken in investing in design com- 
petitions also will be studied. 

• Renegotiation policies. The subcom- 
mittee has been particularly critical of 
the Renegotiation Board for its several 
years’ backlog of unfinished business, a 
factor that has kept contractors in sus- 
pense as to their financial status. 

• Executive salaries. The subcommittee 
will focus its attention on total execu- 
tive salarv bills, as well as individual 

• Employment of retired military per- 
sonnel. The subcommittee has en- 
dorsed the use of the specialized skills 
of former military officers by industry 
but criticized tlieir employment for 
“influence" value. 


GAO Investigation 

The Defense Accounting and Audit- 
ing Division was recently organized to 
accelerate Government Accounting 
Office’s investigations of defense pro- 
curement. Exploratory work indicated 
a "serious need" for this, according to 
Comptroller General Joseph Campbell 
(AW March 25 p. 25). Powers, the 


GAO’s contractor plant investiga- 
tions will be conducted by the agencies 
19 regional offices, under Powers’ di- 

The agency plans to work in close co- 
operation with the Renegotiation Board. 
Powers told Aviation Week that 
liaison already has been worked out at 
the Washington policy level and will 
soon be established regionally at the 
operating level. 

The two basic objectives of the 
studies of defense plants, Powers said, 
will be to detennine: 

• Efficiency of contractor operations- 
including cost consciousness, overhead, 
inventory' control, accounting proce- 
dures, operating controls. 

• Evaluation of types of contracts and 
contract terms and the adequaev of 
audits by the military services. 

The GAO investigations will focus 
primarily upon current business, rather 


than closed contracts. Powers said 
recommendations will be made periodi- 
cally to congressional committees-thc 
House and Senate Armed Services 
Committees, the Appropriations Com- 
mittees and the Government Opera- 
tions Committees. 

The Hebert subcommittee investiga- 
tion will cover the five-year period from 
1952 through 1956. 

The first part of the subcommittee's 
questionnaire to the 17 engine manu- 
facturers requires comprehensive factual 
data on each specific contract for this 


Hebert Questionnc 


i gene 


company information, including 

• For each of the five years, tnc total 
sales volume, the volume of govern- 
ment sales, company net worth, amount 
of outstanding stock, dividends, amount 
of paid-in capital, amount of surplus. 

• Details on any renegotiations. 

• Listing of all contributions or dues 
paid to any trade, professional or pro- 
motional organization, and the con- 
sultation or advisory fees or salaries paid 
to outside organizations. 

• Year-by-year expenditures for travel- 
ling, entertainment and selling pur- 
poses. 

• Salary and duties of all officials earn- 
ing over 525,000 a year, and any com- 
pensation paid to a retired military 

• Value and type of government-owned 
property used in defense production or 
private production. 

• Profits before and after taxes. 

Two of the 17 companies are not 
currently engaged in aircraft engine 
production: Btiick Motor and Chevro- 
let Aviation Engines, both divisions of 
General Motors Corp. The Subcom- 
mittee is reviewing their past con- 
tracts. The other 15 firms are: 

• Pratt and Whitney Aircraft Division, 
United Aircraft Corp. 

• Westinghouse Electric Corp. 

• Fairchild Engine and Aiqilanc Corp. 

• Boeing Airplane Co. 

• General Electric Co. 

• Allison Division, General Motors. 

• Wright Aeronautical Division. 

• Curtiss-Wright Corp. 

• Air Cooled Motors. 

• Ford Aircraft Engine Division, Ford 
Motor Co. 

• Lycoming Division, Avco. 

• Nash-Kelvinator Corp. 

• McCullough Motors Corp. 

• Continental Aviation and Engineer- 
ing Corp. 

• Studebakcr-Packard Corp. 

• Willys Motor Corp. 

In announcing the engine investiga- 
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Research Will Be Emphasized, 
Newbury Responds to Critics 


tion, Hebert claimed that his subcom- 
mittee’s investigation of the airframe 
industry resulted in a recovery- of S328 
million by the government. He added: 

"I want to emphasize that the air- 
craft industry voluntarily returned to 
the federal treasury this huge sum of 
money immediately after the investi- 
gation began. This represents overpay- 
ments to the aircraft concerns by the 

the companies themselves felt were 

Ministry of Supply 
Accepts Air Criticism 

London— Recommendations which 
could mean a virtual reorganization of 
the British aircraft industry have been 
accepted in principle bv the Ministry 
of Supply. 

“In particular, some consolidation of 
resources is desirable," Supply Minister 
Aubrey Jones told the House of Com- 

Jones said that in placing future con- 
tracts with the industry he will keep 
in mind the need to consolidate avail- 
able resources. A parliamentary com- 
mittee charged (AW Jan. 28. ’p. 26) 
that the number of military contracts 
previously overburdened resources of 
the industry. 

Reduction in military orders is in- 
evitable, Jones said, but' he declined to 
comment on how extensive this reduc- 
tion will be until completion of the 
defense review now underway. 


By Claude Witze 

Washington-Frank D. Newbury, 
bearing a new title and responsibilities 
as the Defense Department's chief of 
research and engineering, is launching 
a vigorous campaign to convince critics 
that his administration will place new 
emphasis upon scientific research. 

Recognizing the apprehension of 
scientists concerned with the defense 
program (AW Mar. 18, p. 25), New- 
bury promised in his first formal meet- 
ing with the press that he will favor 
larger future appropriations for basic 
research. He said lie also will press hard 
for more effective effort in this field. 

Choice of Newbury, 76 and a retired 
engineer, for the new post and elimina- 
tion of the old office of an Assistant Sec- 
retary for Research and Development, 
was widely criticized in scientific and 
industrial circles (AW Mar. 4, p. 26). 
His appointment was interpreted by 
most observers as final victory in his 
four-year battle to win cognizance over 
research in the Defense Department. 

His effort in this line had been 
strongly opposed by the last two De- 
fense research and development chiefs, 
Dr. Clifford C. Furnas, now chancellor 
of the University of Buffalo, and 
Donald A. Quarles, present Secretary 
of the Air Force. 


Newbury’s statements of policy fol- 
lowed Defense Secretary Charles E. 
Wilson in release of a new directive out- 
lining responsibilities of the office. 

The Wilson directive on Newbury’s 
responsibilities (5129.1) gives him ad- 
ministrative direction over the Weapons 
Systems Evaluation Group, formerly ad- 
ministrated by the Assistant Secretary 
for Research and Development. New- 
bury said he wants to make sure WSEG 
gives more of its time to the problems 
of his office. 

WSEG was established in 1948 to 
furnish top Defense officials "an inde- 
pendent and objective analysis of pres- 
ent weapons." 

Other responsibilities include: 

• Insure that research programs arc 
"sound and integrated." “give appro- 
priate emphasis to the basic and applied 
research” and use the best talents. 

• Assure that military equipment is ob- 
tained with minimum types and sizes 
with lowest cost, effort and time and be 
of sound design with respect to pro- 
ducibilitv, reliability, mobility, case of 
maintenance, etc. 

• Recommend assignment of specific 
programs to military departments where 
it is justified. 

• Insure that adequate attention be 
given to case and economy of mainte- 
nance during the design and production 


AVIATION WEEK, April 1, 


NATO Spending Plans 

Paris— NATO will spend $63(1 mil- 

cover next four years. While no break- 
down was given, a large portion of the 

additional airfields and for financing a 
NATO forward scatter svstcin and early 

brings to nearly $3 billion total amount 
earmarked by NATO on infrastructure 

projects include already completed con- 
struction of 150 airfields. 


phases of weapons development. 
• Enhance the contribution of research, 
development and engineering programs 
to strategy through close liaison with 
the Joint Chiefs of Staff, 
a Promote conservation of materials. 
Boost Research, Cut Cost 

Newbury, in his policy statement, 
said that, in time, lie hopes it will be 
possible to increase the work in research 
with an application to the defense mis- 
sion and, at the same time, cut down 
on the high cost of weapon systems in 
the development stage. 

Most surprising of Iris statements 
was the guarded disclosure that he 
hopes to get the Defense Department 
itself into the position where it will 
award contracts for research work inde- 
pendent of the three armed forces. 

lie made the suggestion with the 
reservation that this type of activity will 
be ncccssarv in fields where his office 
finds a need for new ideas but where 
the Army, Navy and Air Eorcc arc un- 
willing to spend money from their own 
limited budgets. 

Newbury declined to give specific ex- 
amples of the fields in which lie thought 
such work might be needed but ac- 
knowledged interest in such matters as 
cosmic raj’s and high-tcmpcraturc 

Vanguard 'Borderline' 

On the other hand, he said he con- 
siders it of little importance to the de- 
fense effort whether the U.S. or some 
other power takes the first picture of the 
other side of the moon. He also con- 
siders the Vanguard satellite program 
as a “borderline” case, pointing out 
that it lacks official sanction as a "mili- 

Newbury said his own original idea 
for organization of the research, devel- 
opment and engineering activity was 
that there should be an Assistant 
Secretary for Research and that all the 
development work belonged in his 
original bailiwick of Applications Engi- 
neering. 

He indicated that his new office will 
include a number of divisions to cover 


such fields as atomic energy, general sci- 
ence, ordnance, electronics and acro- 

Thc major job. as he secs it. is to 
review all major research and develop- 
ment projects, exclusive of ballistic mis- 
sile developments, and recommend ap- 
proval of those which hold satisfactory 
promise. 

Bigger Budget 

Newbury denied that his appoint- 
ment was the cause of great concern 
among scientists or that it constitutes 
a victory of engineers over scientists. lie 
said he had consulted with the Scien- 
tific Advisorv Board and came asvav 
with the impression that these men 
feel the prime need is for a bigger re- 
search budget and that the Defense De- 
partment should shoulder more of the 
burden. 

Both Newbury and Secretary Wilson, 
however, feel that pure research should 
be the concern of such agencies as the 
National Science Foundation and Bu- 
reau of Standards. 

The Defense Department, they say, 
should not invest in work that docs 
not hold some potential value for the 
military services. 

Ncwburv’s views also were made clear 
last Monday in a speech by S. S. Pod- 
nos, director of his Office of Ordnance 
and Transport Equipment. Podnos also 
served in this capacity in the old Office 
of Applications Engineering. 

Research 'True Pursuit' 

Podnos said research suffered under 
the two-office setup because the re- 
search experts spent too much of their 
time on engineering development. He 
said that since 1953 both offices were 
concentrating on engineering and that 
research had been neglected as a con- 
sequence. 


Santa Barbara, Calif.— Emphasis 
which reliability factors may be given 
in future Air Force contracts was under- 
scored at the 27th Air Force-Industry 
Conference held here. 

Among the tilings this emphasis 

• Cradlc-to-grave responsibility for re- 
liability of a product. 

• Exhaustive tcsting-to-failurc of de- 
velopmental models. 

• Exhaustive testing of initial produc- 
tion models and healthy samplings 
thereafter. 

• Accurate determination of "mean 
time to failure” and perhaps a guarantee 
of this lifetime for parts, components 
and systems. 

Addressing the conference, Brig. Gen. 
Joseph D. Caldara, director of USAF 
flight safety research, told the confcr- 


rhe Newbury aide said research is 
more difficult than engineering and de- 
mands more valuable talent. And. he 
added, "when a research scientist is 
given both an idea and a thing to work 
upon, lie invariably emphasizes the 
thing and research suffers. 

“ I his detrimental practice must he 
stopped so that the scientist can con- 
centrate upon the research that is his 
true pursuit." He also said: 

"We in the Office of the Assistant 
Secretary for Research and Engineer- 
ing arc dedicated to the overriding im- 
portance of both basic and applied re- 
search as a means for maintaining and 
enhancing our position of teehnologie.il 
superiority. . . . The consolidation was 
made to increase, and not to diminish, 
emphasis on research." 

Scientists' Concern 
Actually, the scientific community is 
not expected to find fault with these 
precepts. From the start, its great 
concern has been with Ncwburv. his 
background as a former vice-president 
of the Wcstinghousc Electric Co. and 
some of the policies lie has promul- 
gated in the Pentagon. 

Both Ncwburv and Podnos made a 
strong point of their program to achieve 
a more realistic breakdown of how the 
taxpayer's money is spent in the re- 
search field. 

Because of the various overlapping 
activities and a "fuzziness” that hides 
the line between research, development 
and production, they maintain it has 
not been possible to get an honest 
figure on expenditures. 

Podnos said the new Research and 
Engineering Office will find out how 
much of the appropriation reallv goes 
into research. And one of the pur- 
poses of tliis effort, he declared, is to 
make sure there are sufficient funds. 


cnee that absolute reliability is impera- 
tive in missiles and high performance 
aircraft because of the dangers and 
money involved. 

"When the American people invest 
many millions of dollars in a single 
vehicle or missile," lie said, “we must 
be absolutely certain that it will per- 
form, without fail, the mission for which 
it has been designed. 

We cannot afford to have a multi- 
million dollar missile fail because of a 
faults- 50-ccnt part obtained on a low- 
bid contract. 

“Aside from costs, these tilings must 
not fail or go astray if they arc carrying 
atomic warheads. They must go to the 
target and only to the target. Failures 
cannot be tolerated at the prices these 
vehicles and missiles cost and the havoc 
they can cause.” 


USAF Reliability Emphasis Grows 
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Douglas Proposes Fleet Supply Aircraft 


Washington— A four-engine turbo- 
prop utility assault transport for aerial 
resupply of carrier task forces has been 
proposed to the Navy by Douglas Air- 
craft Co. 

In design and performance, the air- 
craft is strikingly similar to the com- 
pany's proposed DC-3 replacement, the 
19-10 transport (AW Mar. 25, p. 38). 

Its purpose is similar to the two- 
cnginc C-123 which Fairchild Aircraft 
Division has proposed as an assault air- 
craft capable of operating from the 
decks of Essex class carriers (AW Jan. 
” >-50). 

ic Douglas aircraft has been under 
study for several years and is now in 
advance design stage. It bears the com- 
pany designation 1906A. As in the case 
of the 1940 transport, work on the 
model has thus far been financed en- 
tirely by Douglas. 

The company proposes the Lycoming 
T55 turboprop engine as powerplants 
for the 1906A. Fairchild's Navy C-123 
would be pow’ered by two Pratt &- 
Whitney R-2800 reciprocating engines 
augmented by jet thrust from a Fair- 
child J44 turbojet unit installed in 
each nacelle. 

Carrier Operations 

The I906A will be equipped with 
arresting and catapult hooks for opera- 
tion from aircraft carriers. Unlike the 
Fairchild proposal, Douglas is not offer- 
ing folding wings and tail for on-deck 
parking of aircraft. 

The company has informed the Navy 
that, should the aircraft become dam- 
aged aboard the carrier, prompt fly- 
away is possible since the 1906A can be 
flown from the carrier deck with one 
engine inoperative or catapulted with 
any two engines inoperative. 

Douglas saj’s 12 to 15 of the 1906As 
could be arranged oil the flight deck of 
canted-dcck carriers and still allow flight 
operations. The aircraft, the company 
says, can be flown from a ship with 
gear retracted in the event of landing 
gear damage. In the event of a damaged 
wing tip, the aircraft can be flown with 
both wingtips removed. The 1906A 
can be towed either backward or for- 
ward using normal deck-handling equip- 

Thc 1906A is also designed to sene 
as a Marine assault aircraft. 

Like the C-123. the Douglas trans- 
port will have a 1. 500-milc range, en- 
abling it to sendee a task force at sea 
anywhere in the Northern Hemisphere 
from a large number of land bases. 
Within that range, the 1906A is de- 
signed to takeoff with a gross weight of 
65,500 lb. over a takeoff distance of 
1.000 ft. at zero wind and cruise at 


243 kt. with a 15,000 lb. payload. 

Landing weight for an arrested car- 
rier landing with a 25 kt. headwind is 
51.9S0 lb. at an engaging speed of 
39 kt. Carrier takeoff weight with zero 
payload is 48,420 lb. with a catapult 
takeoff distance of 225 ft. 
Specifications 

Wingspan of the high-wing Douglas 
assault plane is 102.5 ft. Length is 
88.2 ft.; height of the tail, 36.8 ft. 
Wingspan and height are approximately 
the same as that of the 1940, although 
the commercial plane is four ft. shorter 
in length. 

Upsweep of the fuselage base is 
slightly sharper on the 1906A; the ver- 
tical tail on both aircraft is swept 30 
degrees. The 1906A has a wing area 
of 1,300 ft. Lateral control is accom- 
plished bv spoilers, a feature not 
adopted on the 1940. The horizontal 
stabilizer is moveable for trim. 

Douglas has avoided most of the 
complicated high-lift techniques in 
order to maintain simplicity and eco- 
nomy of operation and maintenance. 
The short takeoff characteristic is pro- 
vided by high-lift flaps, moderate wing 
loading— 50.4 lb. jjer sq. ft. for carrier- 
on-board takeoff weight-and high 
thrust-to-weight ratio turboprop cn- 

S "Both the 1940 and 1906A use 40% 
chord, double-slotted full-span, trailing 
edge flaps and 15% chord leading edge 
flaps. Douglas is planning a scries of 
wind tunnel tests to further develop the 
aircraft's lift sj’stcm. 

The fuselage is designed to sene as 
a cargo carrier but will handle a maxi- 
mum of 58 troops by installing troop 
benches. It also can carry 54 litters 
plus a crew of four. 

Cargo Compartment 

Volume of the cargo compartment is 
2,620 cu. ft. with a floor area of 177 
sq. ft. The cabin is 146 in. wide, 98 in. 
high. 

The cargo floor is designed to hold a 
uniform loading of 300 lb. per sq. ft. 
The cockpit will be pressurized to 8,000 
ft. when the aircraft is operating at an 
altitude of 25,000 ft. The cargo com- 
partment is not pressurized. 

Douglas has made a firm decision on 
the T55 as the powcrplant for the 
1906A but has not yet dropped the 
Rolls-Royce 510 Dart turboprop from 
consideration for the 1940. The T55 
develops 1,651 shp. on takeoff and 
weighs 665 lb. 

Here is what Douglas wants in the 
powcrplant for the 1906A: 

• Full-feathering, reversible pitch pro- 
pellers which the company will order 


from Hamilton Standard, Aero Prod- 
ucts or Curtiss-Wright. 

• Easy engine accessibility through 
large hinged doors on the lower side of 
each semi-monocoquc nacelle. 

• Self-sealing and integral wing fuel 

• Electrical starters for each engine. 
The 1906A’s three wheel landing 

gear provides a level cargo floor 50 
in. above the ground. The landing 
gear structure is designed to meet 
specification carrier landing loads for 
this class of aircraft. The nose wheel 
is steerable 60 degrees either side of 


Landing Gear Skis 

Skis are fitting to all three wheels for 
operations on unprepared surfaces when 
the aircraft is used on Marine assault 
missions. Since the wheels drop 
slightly below the ski surface, the air- 
craft can taxi directly from an unpre- 
pared area to a hard surface without 
any landing gear adjustment. 

Electric heating units serve as de- 
icers on air intake scoops, propeller 
blades and spinners. 

Anti-icing on the outer wings and 
horizontal stabilizer is obtained by heat- 
ing ram air with combustion chambers, 
one in each outer wing nose section 
and one in the aft fuselage since engine 
compressor bleed air is not available. 

Wing heaters are installed in the 
leading edge flaps. A heater in the aft 
fuselage furnishes heat to the cargo 
compartment and serves as an anti-icer 
for the stabilizer. Windshields are anti- 
iced by electrical conductive coatings. 

The loading cargo door is designed 
to expedite cargo handling and permit 
air drop operations. For cargo loading, 
the door drops to sen’e as a loading 
ramp and for air drop operations, the 
door may be raised internally without 
effecting acrodvnamic lines. Air drop 
speeds can be as low as 70 kt. 

The arresting hook for aircraft deck 
landings is attached to the cargo door 
and retracts flush to the door. Arrest- 
ing wire run-out is based on 220-ft. re- 
quirements, although Douglas feels that 
wire ran-outs of 50 and 100 ft. arc 
feasible in view of the low landing 
speed of the aircraft. Maximum land- 
ing attitude is a nine degree angle at 
full stall. 

Maximum ferry range of the 1906A 
is 3,000 nautical miles without pay- 
load. A 7,600 lb. payload can be car- 
ried for a typical ferry range of 2,400 
nautical miles. 

On carrier-on-board missions, the air- 
craft-transporting 16,000 lb. maximum 
payload at 20,000 ft. altitude-can de- 
liver over 1 00 tons of cargo through 1 2 


AVIATION WEEK, April 1, 1957 


flights per dav over a 1,400 nautical 
mi, range. With 19 flights a day over 
the same range, tonnage can fee in- 
creased to 150 tons. 

Operating Cost 

Direct operating costs in cents per 
ton-mile vary from 14 cents on a 500 
nautical mi.' flight to slightly over' 13 
cents for a 1,400 nautical mi. flight at 
which point, direct operating costs rise 
sharply to 30 cents for ranges of up to 
2,500 nautical mi. 

Performance of the 1906A for 
Marine assault missions with a 16,000 
lb. payload at a gross weight of 58,940 
lb. requires a takeoff distance of 872 
ft. with zero wind. Cruise speed is 264 
kt.; block-to-block speed 243 kt., and 
radius of flight, 200 nautical miles. 
These figures arc based on takeoff from 
a hard surface runway. 

fn operations on unprepared fields, 
landing weight is 55,850 lb. and calls 
for a 475 ft. ground roll with zero 
wind, while gross takeoff weight is 
39,850 lb. over a takeoff distance of 
203 ft. 


British Strike Causes 
Airline Delivery Delay 

London— Delay in deliveries of Bris- 
tol Britannias and de Hqvilland Comets 
to U. S. airlines is threatened by a strike 
which has crippled much of Britain's 
aircraft industry. 

Strike is part of a general walkout in 
the nation's engineering industries in 
support of a 10% wage demand. 

Britannia assembly lines were idle at 
aircraft and engine plants of Bristol 
Aeroplane Co. where 15,000 workers 
left their jobs. De Havilland has been 
forced to shut down its Chester plant 
which has been at work on Comet 4 and 
4A jet transports for Capital Airlines. 

Nearly 10,000 employes walked out 
of Short Brothers and Ilarland plants 
in Northern Ireland, halting work on 
Britannias for Northeast Airlines, Brit- 
ish Overseas Airways Corp. and the 
Royal Air Force. First Northeast Bri- 
tannia was scheduled to make its initial 
flight before the end of this month. 


A. V. Roc said a long walkout will seri- 
ously delay production of Vulcan bomb- 
ers and Shakletons. Elsewhere in the 
Hawker Siddeley group, 74% of the 
labor force at Hamblc has walked out 
on production of Javelin fighters. 

Rolls-Royce reports 11,000 workers 
on strike, affecting work on Avon jet en- 
gines. Other companies hit by the walk- 
out include Folland and Napier. 




Defense Changes Promote White, Douglas 


Washington— Nomination of Gen. 
Nathan F. Twining as the first Air 
Force chairman of the Joint Chiefs of 
Staff, a move first predicted bv Avia- 
tion Week last Jan. 28 (p. 25). was 
formally announced by President Eisen- 
hower last week. 

At the same time, the White House 
asked the Senate to confirm USAF Sec- 
retary Donald A. Quarles as Deputy 
Secretary of Defense to replace the re- 
tiring Reuben Robertson, Jr. 

Gen. Twining, Air Force chief of 
staff since June 30, 1953, will succeed 
Adm. Arthur W. Radford. Radford's 
second two-year term expires on Aug. 
15. 

Quarles, scheduled to take over from 


Robertson on April 25, will be suc- 
ceeded as USAF Secretary by James 11. 
Douglas, now Under Secretary of the 
Air Force. Douglas' promotion was 
predicted bv Aviation Week last Sept. 
10 (p. 25).' 

Gen. Thomas D. White, Air Force 
Vice Chief of Staff, will step up to take 
over Gen. Twining's post as USAF 
chief of staff. 

In the shuffle of top Defense Depart- 
ment posts, Eisenhower also asked the 
Senate to approve Adm. Arlcigh A. 
Burke to a second two-year term as 
chief of naval operations. 

The resignation of Robertson, who 
announced he would spend only two 
years in government when he came to 


Washington in 1955, was accepted by 
the White House early last week. He 
will assume his former "position as presi- 
dent of the Champion Paper and Fiber 
Co. 

Gen. Twining, who will be 60 in 
October, will become the third chair- 
man of the Joint Chiefs since the post 
was created by the National Security 
Act in 1947. His four-year term as 
USAF Chief of Staff would have ex- 
pired on June 30. • 

Secretary Quarles first came to Wash- 
ington as Assistant Secretary of De- 
fense in September, 1953. He succeeded 
the late Harold E. Talbott as Air Force 
Secretary when the latter resigned un- 
der pressure in the summer of 1955. 
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Martin, Ryan Sales Rise, Profits Fall 


Increased sales, substantial backlogs 
but lower profits were reported for 1956 
last week by Glenn L. Martin and Ryan 
Aeronautical Co. 

Another firm. Republic Aviation 
Corp., which went through a 16-week 
strike early in the year, reported a de- 
cline in both sales and earnings. 

In its annual report for calendar 1956, 
Martin reported record peacetime sales 
of 5358,961,622 and a backlog of S810 
million, more than half of it m guided 
missile contracts. 

The sales represented a 32% increase 
over 1955 but. despite this, net income 
dropped to $10,839,656 from the 1955 
figure of 513,285,297. 

Martin President George M. Bunker 
attributed the decline to these two fac- 

• Inclusion in the 1955 figure of 53,- 
485,555 in non-recurring warranty items 
and royalties from prior years. 

• Fact that more than half of the 1956 
sales were from cost-plus-fixed-fee devel- 
opmental and pre-production contracts 
that are traditionally less profitable than 
production contracts. 

Ryan Report 

Ryan, reporting on the fiscal year 
ending last Oct. 31, listed a 13% gain 
in sales— 546,998,92 5 as compared with 
541,527,770 for Fiscal 1955. Backlog of 
business, as of Jan. 31, stood at 592 
million as compared with 537 million 
at the close of the 1955 fiscal year. 

Net profits, however, declined from 
1955's 51,550,590-54.07 per share-to 
51,256,769-53.56 per share. The com- 
pany attributed the lower profits to the 
high “make-ready” costs for carly-phase 
work “on the new major items on con- 
tract now entering production.” 

“Make-ready” costs included prepa- 
ration for the production of aft fuselage 
sections for USAF's Boeing KC-135 jet 
tanker-transport and the 707 commer- 
cial version; power packages for Douglas' 
DC-8 commercial jet airliner and ad- 
vanced versions of the Ryan Firebcc 
Q-2 and KDA jet drone missiles on 
prime contracts with the Air Force and 
Navy. 

Book value per share of Ryan's 374.- 
000 net shares outstanding at the fiscal 
year's end was 529.27, a gain of 52.75 
over Fiscal 1955. 

Martin reported net income per share 
of 2,904,041 shares outstanding at the 
end of the calendar year at 53.73 as 
compared with 54.68 at the close of 
1955. 

Republic 

Republic Aviation’s net profits for 
1956 stood at 57,367,435 on sales of 
5346,214,310 as compared with 1955 


earnings of $14,731,134 on sales of 
S547.387.242. 

Sales arc expected to continue to de- 
cline somewhat during 1957 because 
of the completion of F-84F deliveries 
to the Air Force. Volume production 
of the supersonic F-105 fighter-bomber 
won't get under way until 1958. Pro- 
duction of the reconnaissance version of 
the F-84F was completed last year. 

Republic's backlog as of Dee. 31 was 
reported at 5226 million. Additional 
orders being negotiated at the time had 
a value of 5334 million. Per share earn- 
ings on 1,472,013 common shares dur- 
ing the year were 55 as compared with 
510.01 in 1955. 

Glenn L. Martin's total expenditures 
for plant, property and equipment in 
1956 totaled $16,856,191, with a major 
share of the total going for the com- 
pany's new plant at Denver where the 
Titan intercontinental ballistic missile 
will be produced for USAF. 

Vertol, Roman 

In the helicopter field, Vertol Air- 
craft Corp. reported record sales and 
earnings for 1956, while both sales and 
earnings for Kaman Aircraft Corp. de- 
clined during the year. 

Vertol recorded net earnings of 53,- 
437,563 on sales of $90,025,697 for 
1956, a 121% increase in earnings and 
a 56% gain in sales over the previous 

Backlog as of Dec. 31 was SI 17 mil- 
lion as compared with $125 million at 
the end of 1955. 

Military orders for the H-21 arc al- 
most completed, however, and Vertol 
President Don R. Berlin admits that 
“the declining rate of deliveries now on 
the books for 1958 and the long lead 
tunes required for helicopter produc- 
tion make it probable that employment 
this year will be reduced.” 


Melbourne— Australia will pattern the 
Royal Australian Air Force on the U. S. 
Air Force and in the future will order 
only U. S. made or U. S. type equip- 
ment, starting with the Lockheed C-130 
and F-104. 

Ties will not be entirely broken with 
RAF, but emphasis will be on coopera- 
tion with U.S. Air Force and the adop- 
tion of U.S. policies and methods. 

Initial order for 12 C-130 Hercules 
transport aircraft may later be doubled, 
but if USAF decides that other planes, 
developed in the meantime, are better, 
RAAF will place its orders for additional 
planes with the manufacturer recom- 
mended by U.S. Air Force. 


Vertol hopes to plug the gap through 
the certification of the H-21 for civilian 
operation and by improving the capa- 
bilities of the H-21 itself through the 
installation of twin-turbine engines 
sometime this spring. 

Kaman said the drop was due to a 
stretchout in delivery schedules of 
Navy's I-IOK-1 helicopter. The stretch- 
out, plus a new production contract, 
increased HOK-1 production bv a vear 
and a half, to January, 1959 

Kaman sales for the vear declined 
to 512,380,865 from 1955's 514.503,- 
869. Net earnings for the vear were 
5400,222 as compared with '5428,815 
in 1955. 

Other companies reporting included: 

• Burroughs Corp., revenues of 5272,- 
879,246, for a gain of $52,476,794 over 
1955, and net income of 514,197,021, 
an increase of S2.365.517. 

• Air Reduction Co., record sales and 
earnings. Sales in 1956 totaled $169,- 
818,703, an increase of approximatclv 
14% over 1955's 5149,231,826. Net 
earnings for the vear were reported at 
515,731,579 as compared with 511,- 
569,290 in 1955. 

Minneapolis-Honey well 
Drops Boston Transfer 

Minneapolis-Honeywcll has dropped 
plans to transfer its transistor manufac- 
turing and engineering operation from 
Minneapolis to Boston, based on new 
estimates of the cost of such a move and 
of new facilities. 

The action had given rise to rumors 
that Minneapolis-Honeywell was retir- 
ing from the transistor field, but com- 
pany says it now plans expansion of its 
Minneapolis facilities. Some transistor 
engineering and research activities will 


Australian stores of spare parts and 
maintenance facilities for the Hercules 
aircraft will be in excess of domestic 
demand. The idea is to have emergency 
stores and facilities for USAF. 

RAAF expects a relatively early 
delivery of a small number of F-104 
fighters made in the States and hopes 
to obtain a license for the manufacture 
of both the General Electric J79 en- 
gines and the airframes. 

Australian-made aircraft might be 
exported to New Zealand or SEATO 
nations, though Lockheed has yet to 
agree. Lockheed has been attempting 
to interest the New Zealand air force 
in the two airplanes, and also is trying 


Australia to Order C-130, F-104 
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Sea Venoms Grounded 

Melbourne— Royal Australian Navy 
again has grounded its entire fleet ol 
dc Havilland Sea Venom aircraft. 

aboard carrier Melbourne and to those 
at the Nosvra base in New South Wales. 
Airframe problems are blamed for the 

some fatal accidents with its Sea 

amined airframe problems is not yet 
fully known but information from the 
Royal Navy in England indicates expen- 
sive rebuilding of parts of airframe may 
be necessary. 


to sell the Electra Turboprop transport 
to Tasman Empire Airways. 

In spite of strong British pressure 
there will be no orders placed for the 
P. 1- fighter nor for any other British 

The policy to buy only U. S. type 
aircraft will be applied to equipment 
other than aircraft and spares although 
British manufacturers arc willing and 
anxious to supply some equipment suit- 
able for operation with U.S. made or 
U. S. type equipment. Such equipment, 
as flight simulators, may be bought in 
the United Kingdom. 

Initial requirements of the RAAl' for 
the F-104 would be between 35 and 
40 units. In about two years, RAAl', 
assisted by U.S. advice can estimate 
further requirements in the light of 
information available on the obsoles- 
cence factor of F-104s. importance of 
missiles vs. fighters and probable avail- 
ability of new fighter types. 

No purchases of bombers are envis- 
ioned. but crews may undergo training, 
including training in the United States, 
to be able to fly modern bombers in 
time of emergency. 

Such a policy regarding bombers will 
economize on foreign exchange. The 
bomber policy reflects a new line of 
thought among RAAF officers and 
Australian government policy makers. 
They would like to put emphasis on 
very highly trained flying crews, on 
thoroughly experienced ground staff 
and on maintenance and repair bases 
second to none. In ease of emergency 
they arc hopeful of obtaining front- 
line U.S. aircraft and equipment. It 
appears that some assurances to this 
effect were obtained during the last 
meeting of SEATO in Canberra. 

Flying training in the RAAF will for 
the time being be conducted on exist- 
ing dc Havilland Vampire trainers. 
Next series to be ordered will probably 
be a U. S. jet trainer to be made under 
license in Australia. 

As for missiles, the RAAF is looking 
forward to receiving air-to-air and air-to- 
ground missiles of U.S. design. 



VARIED LOADING possible includes two Jeeps, which can be driven up integral ramp (top); 
heavy cargo, moved directly from truckhed level, using plane's monorail, winch and mobile 
pallets (center) and high density troop earner interior, for 28 fully armed soldiers on wall- 
type side-by-side seats. Civil high-density passenger model can seat 27 passengers. Another 
interior layout allows 22 litters to be installed. 



PLUSH TRANSPORT for businessmen or military staff officers has 12 comfortable chairs. 
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DHC-4 Combines DC-3 Load With STOL 


DHC-4 CARIBOU utility transport is sketched bearing U. S. Army markings to show how it will look when that service takes deliver)- ir 
19S9. Amiy is getting five for evaluation. Swept up rear fuselage has loading ramp for fast stowage of up to 7,300 lb. of cargo. 


Wide range of military and civilian 
missions at low-operating cost will be 
possible with dc Ilavilland-Canada’s 
new twin-engine DHC-4 Caribou utility 
transport, first detailed specifications 

According to latest official data, 
the Caribou will be basicallv in the 
DC-3 load carrying category, but will 
have takeoff and landma performance 
from rough airstrips equal to or exceed- 
ing the single-engine Beaver and Otter. 

Direct operating costs arc estimated 
by the manufacturer as S99.37 per 
flight hour and direct operating costs 
per ton/statute mile as 18.7 cents. 

U.S. Army lias ordered five Caribous 
for evaluation at a cost of S2.5 million 
(AW Jan. 28 p. 34). Deliveries are 
scheduled to begin early in 1959, with 
the initial prototype making its first 
flight by midsummer 1958. 


will be powered by 1. 450-lip. Pratt & 
Whitney R2000 piston engines, de 
Havilland-Canada notes that future in- 
stallation of turboprops "is a practical 
consideration.” Wright R1820 is avail- 
able as an alternate piston engine 
choice. 

Basically an all-weather utility trans- 


WIDE-SPAN TAIL, with twin nidders. cranked wing and upswept fuselage are noteworthy 
design characteristics of new Caribou. Boxy fuselage layout is planned for maximum use of 
interior for variety of loading including passengers, bulky cargo and vehicles. Besides U. S. 
Army orders, further orders are expected for Canadian Army. 
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DHC-4 Caribou Specifications 

SPECIFICATIONS 


Wingspan (to Onto Line ol Tiptanks) 95 ft 

Wing Area 912 sq. It. 

Aspect Ratxn IQ 

Horizontal Tail Span 17 ft. 

Horizontal Tail Aiea ...... 250sq.lt 

Vertical Tail Total Aiea ISO sq It 

Maximum Height 27 ft. 8 ui. 

Cleat Hnght Cndet Tail 10 ft. 

Cabin Volume . . . 1,052 cu. ft. 

WEIGHTS 

Empty Weight 14,5001b 

Radio 200 lb. 

Fuel and Oil lot 500 mi. (With Resets cs) .2,575 lb. 

T»o Cress Members 1401b 

Paxload (or 500 mi. (Stripped Freighter) 6,185 lb. 

Design Gloss Weight 24,0001b. 

Deicing Equipment .... .. ...... 1151b. 

Passenger Eutnnlnngv . up to 1.100 lb. 


PERFORMANCE' 

Powerplants 2 P&W R2000-D5 at 1,450 bhp. 

Takeoff Rating at 2,700 tpm. at Sea Level. Max. Continuous Rating, 1.200 blip, 
at 2,500 rpnx. Normal Rated Power, 1,200 bhp.; High Impeller Ratio, 1,100 bhp. 


Zero Wind lO.mph. Headwind 

Takeoff Ground Run 450 ft. 110 It. 

Takeoff Run to Clear 50-ft 800 ft. 650 ft. 

Landing Run (Dry Concrete) 100 It. 2 111 ft. 

landing Distance (hn 50 ft 700 ft 550 ft. 

Climh Gradient Aflei Takeoff 18% 

En Route Rate ol Climb (Normal Rated Power) 1.580 Ipnt 

Rate of Climb, One Engine Out 420 fpm. 

Rate of Climb 8t 5.000 ft.. Two Engines 1,5801pm. 

Rate of Climb at 1.000 ft. One Engine Out ... ISO fpm. 

Service Ceiling, Two Engines 26.000 ft. 

Service Ceiling. One Earginc Out .. .. 11.000 ft 

Cruise Speed, TAS, af 750 bhp.. at 7.100 ft 185 mph. 

PAYLOADS. (FREIGHTER)* 

200 Statute Mi 7.3201b. 

400 Statute Mi 6,7001b. 

600 Statute Mi .6,0001b. 


' Performance is at 24,000 lb. gross weight under International Standard Atmos* 
pherc conditions, unless otherwise stated. 

“Payload-range data include these fuel allowances: climb from sea level to cruise 
altitude; descent from cruise altitude to sea level, final circuit and landing; reserve 
fuel for 45 min. flight at cruise power. 


port, the Caribou is designed to handle 
these roles: 

• Front-line Army vehicle capable of 
carrying 28 combat troops in bench- 
type scats. Civilian transport will carry 
27 passengers. Ambulance version will 
carry 22 litters. 

• Military or commercial cargo plane 
with payloads varying from 6,000 lb. 
over 200-mi. range to 7,320 lb. for 600 
mi. Ultimate range is 1,200 mi. with 
full standard tanks. 

• Executive or military staff transport 
carrying 12 passengers in comfortable 
seats with headrests. 


Simple, conventional structure will 
be used capable of taking rough treat- 
ment with a minimum of field main- 
tenance. Unobstructed cabin area will 
be accessible through large rear-loading 
doors under the tail. Cabin floor di- 
mensions will be 731 in. by 23 ft., cabin 
height 73 in. and width at elbow level 
83 in. Floor height from the ground will 
be 42 in. to facilitate direct loading 
from tracks. 

Facilities will be included for mount- 
ing a monorail crane, winch and mo- 
bile pallet to speed loading. Loading 
ramp may be positioned horizontally 


for direct loading from truck bed height, 
or may be lowered to the ground, per- 
mitting entrance of small vehicles. Cari- 
bou will be capable of taking two Jeeps. 

Another prime characteristic of the 
Caribou will be its short field perfonn- 
ance, aided by its full-span double 
slotted flaps with outer trailing portions 
working independently as ailerons. 
Landings and takcolfs will be possible 
from improvised strips 800 ft. Ion- 
Dc Havilland estimates actual takeoff 
run as 450 ft. in zero wind and states 
that takeoff distance with a 10-mpli. 
headwind should not be over 330 ft. 

Flight performance includes cruise 
speed of approximately 185 mph. at 
51% takeoff power. Touchdown land- 
ing speed will be less than 60 mph. 
Rate of climb at sea level with two 
engines is estimated at 1,580 fpm; with 
one engine out, climb will be 420 fpm. 
Service ceiling is planned for 26,000 ft. 
Single-engine ceiling of 13,000 ft. is 
calculated by the builder. 

After the Caribou completes civil air- 
worthiness trials, it will be turned over 
to the Canadian Army for further tests. 

Business Amphibian 
To Use Ducted Fan 

Los Angeles-Twin-jet, 8-place, 450- 
inpli. utility amphibian designed proj- 
ected by Aircraft Marine Engineering 
Co., Sepulveda, Calif., is for an ad- 
vanced I'urbomcca ducted fan engine. 

The amphibian presently is being de- 
veloped around Turbomeca’s Aspin II 
turbofan (Continental Aviation & En- 
gineering Corp.’s Model 420), but re- 
quirements for increased range and 
speed have prompted AMEC officials to 
investigate new powcrplant possibilities. 
Conferences were held recently with 
Turbomcca's director general, Joseph 
Szvdlowski, who was accompanied by 
Armand Villattc, chief engineer of 
French Air Ministry for gas turbines: 
William Syring, Turbomcca's chief en- 
gineer, and Charles C. Busenkell, West 
Coast executive engineer for Continen- 
tal Aviation & Engineering Corp., 
Turbomcca’s American licensee. 

Mockup of the amphibian is being 
built in a temporary plant in Van N'uys. 
Calif. Prototype is expected to By in 
1958, company officials say. The plane 
is a high midwing configuration, will 
gross about 9,000 lb., which will in- 
clude about 4,100 lb. structural weight. 
Span will be 46 ft., length 37 ft. Wings 
will not be equipped with floats but 
landing gear will double in service as 
sponsons. 

The craft also will have STOL capa- 
bility. Its boundary layer control sys- 
tem will feature super-circulation to 
accelerate the flow over flap and aileron, 
and distributed area suction over upper 
surface of the wing. 
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Strategic weapon — Closely shrouded in secrecy during years of develop- 
ment and testing, the Snark SM-62, like the powerful queen in chess, is an important stra- 
tegic weapon. The Snark, America's first intercontinental guided missile, is now scheduled for 
delivery to the Strategic Air Command of the U.S. Air Force. Designed to deliver a nuclear war- 
head to a target 5,000 miles from its mobile launching platform, the Snark is a strong deterrent 
to any aggressor. Like the new Northrop T-38 supersonic jet trainer, the Snark was developed 
with Northrop’s realistic understanding of national defense budget limitations. These, and 
other weapon systems designed and produced by Northrop, are examples of the continued cor- 
porate effort to aid the defense department in maintaining “security with solvency” by using 
the best resources of science and technology to develop low-cost solutions to defense problems. 


& 
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Builders of the First Intercontinental Guided Missile 
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F-89 Radar Not Locked on DC-7 
In Collision. CAB Hearing Reveals 


By Richard Sweeney 

Los Angeles— Northrop F-89J Scor- 
pion which collided in midair with a 
DC-7B over the rim of the San Fer- 
nando Valley Jan. 31, was in a 30 deg. 
bank to the left at the moment of 
impact. The F-89's radar was in naviga- 
tion (beacon) mode at the time of col- 
lision, precluding any possibility the 
interceptor was mistakenly locked onto 
the transport or that a radar presenta- 
tion could have warned of the impend- 
ing crash. 

This was brought out at Civil Aero- 
nautics Board hearings here into the 
crash which took eight lives, including 
three school children who were struck 
when the DC-7B wreckage fell into the 
athletic yard of the Pacoima Junior High 
School. Other testimony: 

• Examination of wreckage by CAB 
structures group investigators showed 
the DC-7B suffered structural failures 
in aft fuselage and empennage areas 
just prior to wreckage striking the 
ground. Airload failures were induced, 
the structures investigation report 
stated, when the DC-7 pilots made a 
last second effort to hold their almost 
uncontrollable aircraft in the air an- 
other second or two, long enough to 
clear the school. 

• Scorpion radomc nose struck the 
DC-7B wing leading edge between 
stations 530 and 613, slicing off 81 ft. 
section of transport wing which was 
recovered by structures investigators in 
good enough condition to yield valid 
information on the impact. Tire Scor- 
pion's nose was demolished back to 
fuselage station 125, crushing radar and 
the forward fuselage fuel tank. Top and 
bottom sections in this area were re- 
covered and, combined with the DC-7B 
wing evidence, showed the Scorpion 
angle of bank at impact. 

• Impact area scrutiny showed longitu- 
dinal axis centerlines of the two air- 
planes were almost parallel. DC-7 
airfoil tears indicates the F-89 flight 
path was closer inboard at the transport 
wing trailing edge than at the leading 
edge, convergence angle averaging 3 
deg. 

• Close approximation of the collision 
location over the ground was obtained 
from a Los Angeles city surveyor, Ford 
Taplin, who took sights with his already 
aligned transit. Increasing value of 
Taplin’s observations, although they 
were made the day after the crash, was 
the fact that the witness served as an 
Air Force basic and advanced instructor 
during World War II, has 2,500 hr. 
flight time, holds a commercial pilot's 


certificate with instrument rating. His 
sights placed the crash over a hilly area 
which is not heavily populated. Tracks 
of the aircraft were estimated at gen- 
erally west for the DC-7, east for the 
F-89. Witness accounts of the crash 
indicated that after the impact: 

• DC-7B, on a track of 260 deg., ap- 
peared to stay in its path a few seconds, 
then enter a steep dive. The plane 
turned about its longitudinal axis giv- 
ing the appearance of a spin part of the 
way down, straightened out and hesi- 
tated two times as if the pilots were 
attempting to level out. Just before 
ground impact, the plane appeared to 
blow up or disintegrate, this apparently 
being the point where the air load 
structural failures related by the struc- 
tures group investigation report oc- 
curred. There was no fire on the DC-7 
during its fall. 

• F-89 enveloped in fire, described a 
verv short curse in its fall after n 


S at impact 
i eject from 


very shortly after the impact. 
The F-89 followed a course of 150 deg. 
during its fall. 

Further substantiating the theory of 
the last ditch DC-7 pilot effort to clear 
the school area, the CAB powerplant 
investigating group noted in its report 
that all four engines were tom from 
their nacelles before ground impact, 
the failures all from downward bending. 

Testimony by Arnold Heimerdinger, 
Dougkis Santa Monica flight operations 
manager, was to the effect that the 
flight was the first for the airplane, 
which was built for Continental Air 
Lines. 

Report by the CAB flight operations 
group showed the airliner had taken off 
from Santa Monica, proceeded over the 
ocean to Catalina Island where a 
“routine” report was sent to Douglas 
ground control. The plane then climbed 
to 25,000 ft. and again checked with 
Douglas at Ontario, 50 air miles from 
the Santa Monica plant. Report was 
again "routine." Next transmission was 
the last, telling of the collision. 

Radio reports by the F-89 to North- 
rop facility at Palmdale, indicate the 
required radar runs were being carried 
out when the crash occurred, the flight 
operations report said. 

On the witness stand, Northrop Test 
Pilot James Bugbec, pilot of the target 
F-89 taking part in the radar check, said 
his last message from Roland Owen, 
who was flying the interceptor involved 
in the crash, was an instruction to 
“start your 90 now, Jim." The radar 
check flight pattern consisted of a 


F-89 Nuclear Capability 

Northrop F-89 Scorpion radar and 
fire control svstem gives it the capability 
to handle the Douglas Ding Dong 
nuclear warhead air-to-air missile as an 

at a CAB hearing in Los Angeles on an 
F-89 collision with a DC-7. 

Radar records from the aircraft in the 
crash showed that special weapons test 
runs had been made prior to the crash, 
l lic radar observer of the F-89, who 


series of scissors maneuvers, with 90 
deg. turns by both aircraft between 
passes to bring the planes back together 
again on the proper intercept heading. 
Bugbcc said that it was normal for 
Owen to have been in a turn himself 
after giving the target ship orders to 
turn, and it also had been Owen’s cus- 
tom to tell the target ship pilot after 
the turn, "steady on.” Bugbee said he 
never got this word from Owen, al- 
though he was not sure of the lost air- 
plane's exact position or attitude at the 
time of the crash. 

In addition, Bugbcc said, he was not 
sure whether Owen was flying his plane 
with autopilot or manually, either be- 
ing possible. The F-89 fire control sys- 
tem is such that the pilot must fly the 
aircraft cither manually or with auto- 
pilot to keep the target plane in the 
proper scope position. The system does 
not incorporate a data link which 
changes radar signals into flight control 
movements through the autopilot for 
a full "hands off” intercept by the 
airplane. 

News Digest 


General Electric will supply T58 
turboshaft engines for Vcrtol’s H-21 
helicopter program under $2 million 
USAF contract. Two T58s will be 
tested iii H-21 as replacements for sin- 
gle piston engine. 

Northrop Aircraft orders for compo- 
nents for T-38 supersonic trainer passed 
300 mark. Major order so far is to 
Cleveland Pneumatic Tool Co. for 
landing gear. 

First Lacrosse Missile came off pro- 
duction line at Glenn L. Martin Co.'s 
Orlando, Fla., plant. 

General Electric will design and de- 
velop self-contained auxiliary power 
units for supplying electric and hy- 
draulic power for North American’s 
X-15. 
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AIR TRANSPORT 


Local Lines Split, Form New Association 


Eastern, western carriers divide on basic policy; 
association of local and territorial airlines formed. 


By L. L. Doty 

Washington— The deep breach be- 
tween eastern and western local carriers 
now appears irreconcilable. 

The sharp split, which had been de- 
veloping over the last two years, began 
coining to a head on Feb. 1 1 when six 
western carriers resigned from the Con- 
ference of Local Airlines in a joint letter 
sent to Conference Chairman John 
Floberg (AW Feb. 18, p. 25). 'Hie 
resignations left the conference with 
seven members. 

The six dissident members have now 
formed a new group known as the Assn, 
of Local and Territorial Airlines in a 
blunt rebuttal to attempts to reconcile 
differences between the two groups. 

Although the action was taken as a 
result of growing resentment against the 
conference’s methods of solving many 
local airline problems, differences be- 
tween the two groups on broader issues 
of basic operating policy have created 
an even wider-spread division. 

Why the Split 

Some of the issues causing the sepa- 

• Guaranteed Loan Bill. Western car- 
riers would like to sec this bill pushed 
through Congress so that their re-equip- 
ment programs can be launched as soon 
as possible. The six airlines sent a letter 
to the Civil Aeronautics Board endors- 
ing a CAB suggestion for government 
guaranteed loans at the same time they 
resigned from the conference. The 
conference has not yet taken a public 
stand on the proposed bill. 

• Capital Gains Bill. Some western air- 
lines sec little value in this bill as a 
means of building funds for the pur- 
chase of new equipment. They point 
out that capital gains from the sale of 
DC-3 equipment will make only a minor 
contribution toward the purchase of 
more modem aircraft. Most eastern car- 
riers want to sec this bill precede the 
Guaranteed Loan Bill on the grounds 
that Congress will be more receptive 
to the Capital Gains Bill and "first 
things should come first.” 

• Rate of return. Most western carriers 
are supporting a revision of the rate 
of return formula but prefer to pump 
for better route structure and more 
modern equipment as a means of attain- 
ing self-support. As one western airline 


official said, "Liberalized subsidy will 
never provide us with long-term protec- 
tion.” Many eastern carriers see no 
escape from subsidy for years to come. 

Dissenters 

Dissident airlines include West 
Coast Airlines, Bonanza Air Lines, Cen- 
tral Airlines, Ozark Air Lines. Lake 
Central Airlines and Frontier Airlines. 
Southwest Airlines joined the group in 
signing the letter endorsing Govern- 
ment Guaranteed Loans but retained 
its membership in the conference. 

Chairman of the new association is 
Nick Bez, president of West Coast 
Airlines. Joseph P. Adams, former mem- 
ber of the Civil Aeronautics Board, has 
been retained as counsel for the group 
and will act as executive director until 
a full-time director is selected. 

The association also hopes to attract 
territorial airlines as members. Trans- 
pacific Airlines has joined the group 
as an allied member, and Hawaiian Air- 
lines will propose membership at its 
next board of directors meeting. Alas- 
kan carriers also have expressed an 
interest in the new organization. 

Tire six carriers have been unhappy 
for some time with the progress made 
by the conference and have charged it 
with failing to take any action on a 
number of matters such as the Guar- 
anteed Loan Bill. The six also are un- 
happy over conference's alleged lack 
of "aggressiveness" in attacking local 
airline problems. 

According to Keith Kahle. Central 
Airlines president, his company with- 
drew its membership because, "We 
weren’t getting what we thought we 
should from the conference." He said 
that, on visits to Washington, he was 
"amazed” at how little federal officials 
know about local airline problems both 
at the CAB and in Congress. 
Conference Aims 

The Conference of Local Airlines 
was formed in 1953 under the direction 
of Chairman Donald W. Nyrop, now 
president of Northwest Airlines. Pur- 
pose of the organization was to repre- 
sent the carriers on problems peculiar 
to local service operations and on mat- 
ters that might not necessarily fall 
within areas covered by the Air Trans- 
port Assn. 

Floberg was named to fill the posi- 


tion vacated by Nyrop in November of 
195-1. Legislation passed in 1955 grant- 
ing the local carriers permanent certi- 
fication is generally attributed to the 
work done bv the conference. 

Most carrier members have been 
anxious to establish a permanent head- 
quarters with a regular staff to handle 
conference activities. Such a program 
was being developed but was dropped 
when the six airlines withdrew their 
membership. Floberg continues to con- 
duct conference activities from his law 
offices here. 

The new association will vest control 
in a board of directors headed by a 
chairman and vice chairman. The board 
will consist of six directors from the 
local sen-ice airlines, two from the Alas- 
kan carriers and one from the Hawaiian 
airlines if and when the latter two 
groups decide to join. A full-time ex- 
ecutive director will be hired by- the 
nine-man board. 

Dividing Line 

Unanimity of opinion on the various 
issues involved does not ahvavs exist 
within cither of the two groups, and 
the line of division between the two is 
not yet entirely clear. But this much is 
admitted by most members of the con- 
ference— the ultimate goal of all carriers 
is essentially the same. Only the method 
of approach toward reaching the goal 
differs, and this difference may weaken 
the effectiveness of the overall drive 
toward self-sufficiency. 

For example, the western carriers may 
possibly bring their plea for government 
guaranteed loans direct to Congress 
without seeking CAB support. They 
contend that permanent certification for 
local service carriers was passed by Con- 
gress in 1955 without CAB’s endorse- 
ment of the bill. 

Eastern carriers, however, argue that 
permanent certification had the backing 
of constituents in virtually every con- 
gressional district but that this will not 
be the case on the Guaranteed Loan 
Bill. They emphasize that CAB back- 
ing will be essential to a program that 
is loosely presented to Congress by an 
industry split down the middle. 

The six airlines have a deep-rooted 
feeling that the conference has been 
dominated by Mohawk Airlines, Pied- 
mont and Allegheny Airlines. They 
further charge that these airlines cither 
own or have ordered modern equipment 
and are not faced with an urgent need 
for guaranteed loans. 

Allegheny operates a fleet of five 
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Martin 202s in addition to DC-3s, Mo- 
hawk operates seven Convair 2-iOs and 
Piedmont has ordered 12 Fairchild F-27 
turboprop transports. 

However, three of the six resigning 
airlines have also ordered the F-27; 
Bonanza two, West Coast four and 
Frontier four. Other airline planning to 
purchase the F-27 is Southwest with 
two on order. 

Many of the stronger carriers arc 
resisting the Guaranteed Loan Bill on 
grounds that it would place them deeper 
under governmental control. Thev fear 
such a situation would remove any 
traces of individual enterprise in future 
progress. 

Midwest and southern airlines also 
have shown resentment over the alleged 
domination by the three relatively 
large carriers, but they have generally 
supported the conference’s practices and 
policies. 

For example, Trans-Texas President 
Earl McKaughan says there was no real 
decision for his company to make in the 
battle since he is generally satisfied with 
the work the conference has done and 
believes the “program is progressing 
fairly well and in an orderly fashion. 

This conservative approach appears 
to be typical of the carriers remaining 
in the conference. Generally, they feel 
a strong need for a conference that will 
supplement the Air Transport Assn, by 
lending direction to a program designed 
to strengthen the carriers' positions. 

Two associations, they say, can have 
only a damaging effect on this program. 
Route Progress 

All carriers are hopeful of obtaining 
more profitable routes through the 
lifting of restrictions on present routes. 
Conference members feel that consider- 
able progress has been made in this 
direction through the "skip-stop” de- 
cisions and cite the award of non-stop 
rights between Syracuse and New York 
as an example. North Central is hopeful 
of getting Duluth-Chicago non-stop 
rights and is now awaiting the CAB 
examiner’s decision which is due shortly. 

Need for patience is emphasized bv 
the conference members as a result of 
philosophy expounded by CAB bureau 
chief of air operations in the Seven 
States Area Investigation. The Bureau 
counsel said “each local sen-ice carrier 
should be given a free hand to develop 
’its area.’ ’’ 

It was recommended that authoriza- 
tions granted be “subject to the condi- 
tion that after each point has been 
sen-cd on two round trips daily, it may 
be overflown on additional flights pro- 
vided stops arc made at two interme- 
diate points on all flights between the 
local sen-ice carrier’s terminal points 
which arc sen-ed by the same trunk 

Bonanza Airlines is claiming that 


strengthening of the route structure is 
“inseparably related” to the operation 
of more modern aircraft if self-suffici- 
ency is to be realized. 

Equipment Needs 

The airline points out that local scrv- 
icc carriers using the DC-3 must attain 
an average load factor of 98% in order 
to break-even. It contends that future 
progress toward self-sufficiency, even 
with some route improvement, is sub- 
ject to "serious limitations" with DC-3 
equipment. 

To support its order for the F-27, the 
airline told the CAB that it would have 
a breakeven need of $968,000 in 1959 
with an all DC-3 operation over its 
existing routes. It added that, even if 
the “F-27 did not stimulate any addi- 
tional traffic, it would reduce the break- 
even need to $729,000.” If traffic were 
stimulated by 15% by the F-27, the 
breakeven need would be reduced to 
S -188, 000, the airline said. 

The Guaranteed Loan Bill received 
strong support from the CAB late 
last year when James Durfcc, CAB 
chairman, told Floberg that the "de- 
velopment of a program of equipment 
loans guaranteed by the federal govern- 
ment to assist the local sen-ice airlines 


By Ford Eastman 

Washington— Dutch negotiators seek- 
ing new concessions before the signing 
of a U. S.-Ncthcrlands air agreement 
found little support for their cause last 
week from the Senate Interstate and 
Foreign Commerce Committee. 

Committee chairman Sen. Warren 
G. Magnuson (D.-Wash.) said his 
group does not even favor the signing 
of a bilateral air transportation agree- 
ment with the Netherlands. Instead, 
he said, the committee feels that the 
current policy governing commercial 
air operations between the two coun- 
tries should be continued. At present. 
Pan American World Airways operates 
between New York and Amsterdam un- 
der permission granted by the Dutch, 
and KLM, Royal Dutch Airlines, op- 
erates between Amsterdam and New 
York with U. S. permission. 

Sen. Magnuson aired his views after 
a closed conference between the com- 
mittee, State Department officials and 
members of the Civil Aeronautics 

Purpose of the meeting, the Senator 
said, was to have a complete and frank 
discussion on the U. S.-Dutch negotia- 
tions, negotiations with the United 
Kingdom and the signing of the recent 


in financing needed modern aircraft un- 
der appropriate circumstances would 
be looked upon with favor by the Board. 

It was this letter that prompted the 
endorsement bv the six local airlines. 
The conference has taken no position 
on the issue. 

Adams’ Proposals 

Floberg has declined to comment 
publicly on his stand concerning the 
issue. Joseph Adams told Aviation 
Week that he had not met with the 
new association's board of directors to 
formulate a policy program since his 
appointment to the post. 

He did sav he would recommend to 
the group an improved rate structure 
as a means of aiding local service car- 
riers. Adams also said he will ask the 
association to support the campaign by 
Rep. Dan Flood (D.-Pa.) to transfer 
more commercial military traffic from 
the Military Air Transport Service air- 
lines as a means of increasing revenue 
passenger-miles. 

CAB hearings on the Rate of Return 
Bill have been heard and exhibits arc 
due May 15. Capital gains hearings also 
have been held, and a CAB bureau 
counsel brief is due May 15. Industry 
briefs arc due on June 16. 


U. S.-Mexican air bilateral agreement 
(AW Mar. 18, p. 45). 

The current conference resulted from 
objections to the signing of the Dutch 
agreement filed by Stuart G. Tipton, 
president of the Air Transport Assn. 

Tipton said a majority of U. S. air 
carriers feel that they have not had an 
adequate opportunity to be heard. 

Tipton said the airlines also feel that 
President Eisenhower’s letter to the 
Netherlands Prime Minister on March 
18 will have considerable effect upon 
the State Department’s attitude in the 
case. In the letter, Eisenhower said 
lie had "instructed the U. S. delega- 
tion ... to give the most serious con- 
sideration” to the Netherlands’ request. 

Issues at stake in the current nego- 
tiations center around the Netherlands 
government's attempt to obtain com- 
mercial rights for KLM into Houston 
and Los Angeles. Also involved are 
transit rights through New York on 
KLM’s Ncthcrlands-Curacao route. 

The Dutch claim the Netherlands 
must maintain its place in international 
air trade to continue as an important 
and stable anchor of the North Atlantic 
Treaty Organization. 

One of the objections airlines have 
to extension of KLM's Atlantic route 
to New York on to Houston and Los 


Senate Group Voices Opposition 
To Netherlands Bilateral Pact 
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Angeles is that the Dutch can offer 
nothing in return. 

Pan American World Airways al- 
ready serves Amsterdam and is not 
seeking additional authority. A spokes- 
man for Trans World Airlines, also a 
transatlantic carrier, said TWA is not 
planning to ask for Dutch landing rights 
because it does not believe the traffic 
warrants additional airlines. 

Tipton testified at last week's meet- 
ing that the U. S. policy toward the 
Netherlands already has permitted the 
Dutch to build a world-wide air net- 
work on U. S. traffic. He said that, in 
1955, Pan American took $109,000 in 
revenues out of Amsterdam, while the 
Dutch took $12,849,000 out of New 
York. 

The Senate committee's interest in 
present negotiations also steins from 
previous agreements signed with Ger- 
many. At that time the U. S. govern- 
ment granted Lufthansa, the German 
airline, a large number of major U. S. 
facilities. The agreement was bitterly 
opposed by U. S. carriers. 

Greater Airline Voice 

The protests led to the introduction 
of a bill in the Senate to amend the 
Civil Aeronautics Act to give the air- 
lines and the CAB a greater voice in 
negotiations. The bill failed to pass 
during the last session of Congress, but 
it has been reintroduced. 

The bill would limit the powers of 
the President to act in foreign air mat- 
ters except where national defense or 
foreign policy is involved. It also pro- 
vides that the CAB must notify any air 
carrier whose interests would be affected 
and consult with its representatives dur- 
ing negotiations. In addition, it would 
place a representative of the air carriers 
on the U. S. delegation during formal 
negotiations. 

The signing of the U. S.-Mexican 
bilateral on March 7 also brought 
about increased activity in Washington 
last week. 

While the CAB moved ahead in its 
selection of carriers to serve the two 


Cubana Orders 707s 

Compania Cnbana de Aviacion lias 
paid a deposit on two Boeing 707s with 
J57 engines and has signed a letter of 
intent to buy two Bristol Britannias. 

Aviation Week has learned that the 
airline expects fall, 1959 delivery of the 
Boeing jetliners for use on its ran to 
New York. Delivery of the Bristol turbo- 
props is planned for mid-1958 and they 
would be used on Cubana's European 

Cost of the Boeing order is £12 


U. S.-Mcxico routes still pending (AW 
March 25, p. 23), American Airlines 
announced it would not prosecute its 
application for the New York, Wash- 
ington-Mcxico City route. 

The move left Pan American World 
Airways and Eastern Airlines sole appli- 
cants to provide service. Hearings in 
this ease resume tomorrow. 

Instead. American filed a motion 
with the CAB urging an immediate 
hearing on its 10-year-old application 
for nonstop service between Chicago 
and Mexico Citv. The airline now op- 
erates between Dallas. San Antonio and 
Mexico City under temporarv permis- 
sion from Mexico. It also operates be- 
tween Chicago and Dallas under do- 
mestic authoritv and can offer through 
sendee to Mexico City from Chicago 
but not nonstop. 

American, through its counsel How- 
ard C. Westwood, said its application 
to provide nonstop service was filed in 
1947 and that at no time since has any 
competing application for similar au- 
thorization been filed. 

During this period the U. S. and 
Mexican governments have been nego- 
tiating an aviation agreement. Now that 
the agreement has been reached, West- 
wood said, there is no basis for further 

Immediate Action 

The American spokesman said im- 
mediate action is needed. Otherwise, 
he said, a foreign flag carrier will step 
in and place the U. S. carrier at a com- 
petitive disadvantage. Westwood said 
American has been informed that Mex- 
ico will move promptly to implement 
the route granted. 

Braniff International Airways is also 
interested in the Chicago-Mexico City 
route. In 1946 the airline was granted 
authority to operate between San An- 
tonio or Laredo and Monterey and 
Mexico City, but. because of the lack 
of an agreement with Mexico, it could 
not implement the service. 

Braniff docs not have Dallas-Mexico 
City nor Chicago-Mexico City rights, 
although it could offer through service 
between these points as a result of its 
domestic authority. Under the U. S-- 
Mexico agreement, only one U. S. air- 
line can be designated to serve on each 
route. 

The CAB said it is doubtful whether 
a decision can be reached on nonstop 
authority before June 5. the effective 
date of the agreement. The Board has 
ordered oral argument between Amer- 
ican and Braniff on April 18 to deter- 
mine which airline should be desig- 
nated on the Dallas or San Antonio- 
Mcxico City portion. 

Airlines already designated by the 
U. S. to operate over five of the seven 
routes arc: 

• Western Airlines between Los An- 


geles and Mexico City via intermediate 
points in the U. S. 

• Eastern Air Lines between New Or- 
leans and Mexico City. 

• Pan American World Airways for 
three routes from New Orleans to 
Merida, Mexico, and to Guatemala and 
beyond; from Houston and Brownsville, 
Tex., to Tampico, Mexico City and 
Tapachula and to Guatemala and be- 
yond, and from Miami to Merida to 
Guatemala and bevond. 

Only two Mexican airlines arc now 
operating between Mexico and the 
U. S. Guest Airlines flics between Mex- 
ico City and Miami, while the Mexican 
Aviation Company operates between 
Mexico City and Los Angeles. 'Iliesc 
two, plus Acronavcs dc Mexico, are bid- 
ding for the rights on nonstop flights 
between Mexico Citv and New York, 
Washington, New Orleans and San An- 
tonio, Dallas and Chicago. 

Deadline for the Mexican airlines to 
file a report of their proposed service 
with the Mexican Communications 
Ministry was last Thursday. The Min- 
istry will study the reports and an- 
nounce its decision within a few weeks. 

Opposition Increases 
To CAB Fare Plan 

Washington— Procedures established 
by the Civil Aeronautics Board to con- 
sider proposals by seven carriers for a 
6% passenger fare increase is running 
into mounting opposition. 

Among the first to take formal action 
in protesting the Board order (AW 
March 25, p. 45) was Northwest Air- 
lines. Nortinvcst, one of the airlines 
asking for an increase, petitioned the 
Board for reconsideration or amend- 
ment, basing its stand upon arguments 
advanced bv most of the other carriers 
represented at a pre-hearing conference 
on Mar. 21. 

At the pre-hearing conference, the 
airlines expressed serious concern over 
the phrasing of the order which would 
pennit tire Board to lower current fares 
of the seven airlines if CAB found such 
action justified after investigation. 

Such an action would probably force 
other airlines flying competitive routes, 
but not necessarily involved in the case, 
to also reduce their fares and could turn 
the hearings into another general fare 
investigation. 

C. Edward Lcasure, Northwest at- 
torney, said in the petition that the pro- 
posed fare increase is only an interim 
relief measure for Northwest pending 
the disposition of the General Pare 
Investigation. Therefore, he said, the 
Board should delete from the order the 
question of whether the CAB can re- 
duce existing fares and consider only 
whether or not the proposed increases 
arc justified. 
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Boeing Sets Suppressor Flight Tests 


Boeing is accelerating its engine 
sound suppressor program for its 707 
jet transport. The prototype plane will 
flv early this summer with mufflers of a 
new design on all four engines. Previ- 
ously, Boeing indicated that the 707s 
would be equipped with sound sup- 
pressors when the aircraft go into serv- 
ice in 1959. 

In addition to the four suppressors 
scheduled for flight test, the company 
is building a substantial number of pro- 
duction-type combination sound sup- 
pressors/thrust reversers. These will be 
used for static, taxi and flight tests on 
the 707 prototype at a later date. 

Boeing said that its sound suppres- 
sors will involve both a weight increase 
and power loss. The company says that 
its newly-designed suppressor will re- 
duce the power loss to a minimum. 

A Boeing spokesman recently told 


Aviation Week that these other 
changes will be made to the engine 
pods of production 707s compared with 
the prototype: 

• Supporting stmt leading edge will be 
extended forward to meet the upper 
lip of the engine air intake. Leading 
edges of current struts stop somewhat 
short of the air intake. 

• Turbocompressors will be installed in 
pods number one, two and three at the 
junction of strut and pod. Small air 
intakes for them will be incorporated 
immediately above the main engine air 
intake, Turbocompressors will be made 
by both AiResearch and Hamilton 
Standard, according to Boeing. 

• Pod diameters will be increased 
slightly to accommodate Sundstrand 
constant speed alternator drives on all 
four engines. This will eliminate the 
bulged fairings appearing oil the num- 


ber four engine pod of the prototype. 
• Engine oil coolers will be moved from 
their present position in dead center 
of the air intakes to location near the 
lower lip of the pods. 

Boeing recently gave a second ter- 
minal demonstration at Seattle Airport 
with its 707 prototype to show how jet 
transports can be handled at airports. 
For the demonstration, a simulated 
loading gate was set up and portable 
jet deflector fences were used to re- 
duce jet engine noise, and blast. 

Operational maneuvers, including 
start up, taxi out, return, park and shut 
down, were carried out. Nine different 
parking positions were demonstrated 
under various power settings and under 
a simulated full-gross-weight operation 
of 248,000 lb. 

Sound intensities were recorded at 
various points in relation to the posi- 
tion of the airplane. Noise levels could 
be reduced considerably by the proper 
parking maneuver. 



PRODUCTION 5trut/pod of Boeing's 707 
jet transport show changes from prototype 
plane. Strut leading edge has been extended 
forward to meet upper lip of engine air 
intake. Small air scoop at base of stmt lead- 
ing edge is for turbocompressor. 


EXPERIMENTAL sound suppressor installed on number one engine of Boeing's 707 proto- 
type jet transport. Plane will be flying with new type suppressor on each engine by early 
summer. Boeing also is building production-type suppressor/reversers. 
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ICAO Members Fail to Agree 
On Runway Length Requirements 


Montreal— International Civil Avia- 
tion Organization members have failed 
to agree on runway length requirements 
for jet transports despite a warning 
from U.S. aircraft manufacturers that 
high-lift devices will not radically re- 
duce the need for longer takeoff dis- 
tances (AW Mar. 18. p. 25). 

At a meeting of ICAO's Aerodromes, 
Air Routes and Ground Aids Division, 
some technical experts said that, de- 
spite the manufacturers' warning, 
boundary layer control and jet flaps 
will eliminate the need for extending 
runway lengths to handle jet transports. 
Some advocates said high-lift tech- 
niques would result in "landing and 
takeoff speeds onlv one-quarter as large 
as the present ones.” 

Earlier, a Douglas Aircraft official ad- 
mitted that moderate gains in landing 
distance can be expected from bound- 
ary layer control. lie added, however: 
"This does not particularly affccl the 
problem at hand, since for ranges above 
2,000 nautical miles, the takeoff dis- 
tance defines runway requirements.” 
The Douglas official said his com- 
pany does not sec any effective use of 
boundary layer control during the early 
years of jet transport and that anv ad- 
vantages attained will be used to reduce 
scat-mile cost rather than airport 
length. 

His views were echoed by Convair, 
Lockheed and Boeing officials prior to 
the ICAO meeting. A Boeing represent- 
ative reported that the newer high-lift 
concepts show certain advantages “in 
that for a given weight, shorter takeoff 
can be accomplished, but only at the 
expense of range or payload capabil- 
ity." 

Lockheed said lift ability will be in- 


creased by these techniques but that 
gains will be used for greater range, 
more endurance for holding in weather 
and higher cruising speed. 

Convair said STOL concepts will be 
incorporated in military aircraft first 
and that application to commercial 
transports will follow only after a sig- 
nificant development period. 

At the ICAO meeting, the U.S. 
manufacturers agreed that runway ex- 
tensions would be required only for 
the use of long-range, fully-loaded jet 
transports and that most turboprop and 
medium-range turbojets will be able to 
operate from existing airports. 

Participants of the meeting also con- 
cluded that strengthening of runways 
will be necessary only at airports where 
the long-range jet transports will oper- 

Dcspitc the increased weights of 
the smaller turboprops and turbojets, 
the use of multiple undercarriage 
wheels is expected to spread the load 
of the aircraft over the runway to 
lessen initial impact. 

Mediterranean Needs 
Cited in ICAO Study 

Montreal— Air navigation facilities 
and services in the European-Mediter- 
ranean region generally have been 
brought up to International Civil Avia- 
tion Organization standards, but critical 
deficiencies still exist. Southern Europe 
and the Mediterranean basin arc the 
most critical areas, ICAO declares in 
a report by its special task force on the 
region’s needs. 

ICAO’s panel found that the area 
under study requires a particularly effi- 


cient network of navigation and traffic 
control facilities and sendees. This is 
true because of the large volume of 
civil air traffic, intricate air route net- 
works, intermingling of military and 
civil traffic, and the approach of large- 
scale jet transport operations. Airports 
generally meet the requirements of 
ICAO’s regional plan, the panel re- 
ports, and some will be expanded to 
meet jet needs. 

A major problem was found in com- 
munications in some areas. Telecom- 
munication delays between control 
centers under the worst conditions 
ranged from two hours to over eight 

Another deficiency was found in the 
absence at a number of airports of 
needed lighting. The panel recom- 
mends that governments give high 
priority to provision of approach and 
runway lights for increased safety and 
regularity of operations. 

Inadequacies in upper wind forecast- 
ing also were reported by the panel, 
and it was pointed out that such errors 
will be even more serious with the 
advent of jets. 

Panel recommends more regional co- 
operation m upper wind forecasting 
with the work being more equitably dis- 
tributed. 

Further recommendation was made 
for improvement in training of air 
traffic control personnel, from the 
standpoint of thoroughness and uni- 
formity. 

Route Deviation Cited 
In Medicine Bow Crash 

Washington— Deviation from the 
planned route was listed by the Civil 
Aeronautics Board last week as the prob- 
able cause of a United Air Lines 
C-54B-DC crash into Medicine Bow 
Peak, Wyo., on Oct. 6, 1955. 

The CAB investigation report on the 
accident said the pilot's reason for the 
deviation had not been determined. 

The flight originated in New York 
and was en route to San Francisco with 
intermediate stops in Chicago, Denver 
and Salt Lake City. Fifty-three min- 
utes after takeoff from Denver the plane 
struck the top of Medicine Bow Peak 
at the 11,570-foot level, about 21 miles 
west of the prescribed course. All 63 
passengers and three crew members were 
killed. 

The crew consisted of Capt. Clinton 
C. Cooke, Jr.; Ralph D. Salisbury, Jr., 
first officer, and Stewardess Patricia D. 
Shuttlcworth. 

Examination of the recovered sections 
of the aircraft failed to indicate any 
fire, structural failure or malfunction- 
ing of the plane or its components prior 
to impact, the CAB revealed. 

Witnesses who testified that they saw 



Resort- Super Constellation 


First of two Lockheed 1IM9H Super Constellations on order by Resort Airlines will be 
delivered in May. Five other airlines have ordered 20 of the cargo/passcngcr convertible 
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he transport in flight said the aircraft 

id not appear to be more than 500 or 
600 ft. above a logging camp 9,600 ft. 
up the mountains. They said it ap- 
peared to be operating in a normal 
manner. 

The CAB report said the direction of 
the flight path, indicated that either a 
shortcut was being attempted when the 
accident occurred or that the crew was 
incapacitated and the aircraft flying 
without assistance. 

The Board said it is difficult to under- 
stand how a pilot of Capt. Cooke’s ex- 
perience would deliberately attempt a 
shortcut and, if he did so, why lie would 
have flown at such a low altitude over 
hazardous terrain. 

Also, weather over the planned course 
was better than the one taken and Cap- 
tain Cooke had not advised the dis- 
patcher of any intended deviation from 
the filed flight plan. 

Incapacitation of the crew cannot be 
completely ruled out, the Board said, 
although it appears unlikely. There is a 
possibility however, the CAB said, that 
the cockpit heater could have been de- 
fective and that dangerous gases could 
have entered the nosewlieel well and 
into the cockpit by means of the 
ground blower. 

SHORTLINES 


► American Airlines has added third 
daily transcontinental all-cargo flight. 
New DC-6A service provides roundtrip 
between New York and Los Angeles. 

► British Overseas Airways Corp. will 
introduce its DC-7C on route from 
Chicago and Detroit to Glasgow and 
London on April 3. Planes replace 
Stratocruiscrs on the run. 

► United Air Lines’ maintenance work 
at San Francisco base involved 4,300,- 
000 man-hours during 1956, an increase 
of 11% over 1955. Facility overhauled 
241 airframes and 1,465 engines. 

► Big two meeting menu at Bermuda 
conference last month included 12 
grouse, 12 pheasant, 12 Hungarian part- 
ridges, 12 mallard ducks, assorted ante- 
lope steaks flown in by Trans-Canada 
Air Lines. 

► Chicago Helicopter Airways has 
scheduled hourly passenger flights be- 
tween downtown Chicago and Midway 
and O’Harc airports. Airline expects 
delivery of first of three S-58s this 
month, is now using S-55s. 

► Braniff International Airways has 
broken ground for new 56.5 million 
maintenance base at Dallas. Three-story 
main building will cover six acres, han- 


AIRLINE OBSERVER 

► Look for increased orders for medium-range jet transports from major 
U. S. trunk lines. At least one U. S. carrier, after completing a detailed 
analysis of turbine-powered transport performance in relation to its routes 
and traffic pattern, lias concluded that it will need three new types of trans- 
ports; a long-range turbojet, medium-range turbojet and a workhorse turbo- 
prop. 

► Canada will build a $650,000 VHF forward scatter station near Gander 
Airport, Newfoundland, as part of a proposed North Atlantic network that 
will include one voice channel and four teletypewriter channels between 
Gander, BW-1 Greenland, Iceland and Prestwick/Shannon. System is the 
result of recommendation by International Civil Aviation Organization call- 
ing for collective action by all governments whose airlines fly the Atlantic to 
improve air traffic control and communications in the North Atlantic regions. 

► Civil Aeronautics Administration will begin controlling all airspace above 
24,000 ft. within the next 60 to 90 davs. Administrator James Pyle has set 
January, 1958, as target date to lower the control floor to 15.000 ft. 

► Rolls-Royce delegation headed by Managing Director James Pearson is 
visiting U. S. transport aircraft manufacturers in an intensified campaign 
to sell the 10,500 lb. thrust RA 29 Avon and the 13,000 lb. thrust Conway 
by-pass engine. 

► American Airlines has signed a contract with the Electronics Division of 
Curtiss-Wriglit Corp. for flight simulators for the Lockheed Electra and 
Boeing 707. Earlier agreement with Erco Division of ACF Industries 
(AW Feb. 4, p. 49) was canceled by mutual consent because military con- 
tract priorities would delay delivery of commercial simulators until after 
delivery of the turboprop and turbojet transports. 

► Bill has been introduced in the Texas legislature that would give the State 
Railroad Commission control over airline operations in Texas. The agency, 
which regulates surface transportation and the petroleum industry, would 
have power to certificate airlines for common carrier and contract operations 
and would have authority to set rates for airline service in Texas. Odds are 
against the bill being passed. 

► Lack of suitable engine development is stalling Douglas and Boeing plans 
to proceed with solid offers of a medium-range jet transport. Both companies 
are interested in the Pratt & Whitney J52 but Douglas is also considering a 
dc-rated version of the General Electric J79 for its DC-9 project. 

► Despite the high pressure sales campaign spearheaded by Peter Masefield, 
managing director of Bristol, the Britannia is no longer regarded as a serious 
competitor in U. S. domestic airline equipment plans. 

► Bell Aircraft Corp. will brief airlines and financial experts on its all-weather 
landing system (AW March 4, p. 32) in the near future. Briefings already 
have been presented to Presidential Advisor Edward P. Curtis, Civil Aero- 
nautics Administrator James T. Pyle and their technical staffs. The Curtis 
group is scheduling a visit to the Bell plant to study the system in actual 
operation. CAA is interested in the landing system but feels that far more 
pressing air traffic problems hold first priority. Both groups want further 
evaluation of the system for long-term planning. 

► Airlines serving Honolulu International Airport have banded together as 
the Airport Users Assn, in a move to seek reduction or repeal of Hawaii's 
4j cent tax on each gallon of aviation fuel. The group is urging adoption 
of landing fees in lieu of the tax. 

► Convair engineers have completed evaluation of landing gear proposals 
for the 880 jet transport from Bendix, Cleveland Pneumatic and Menasco. 
Proposals with recommendations have been forwarded to the company’s 
purchasing department for decision. 
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“No doubt about it, Jack... 
the safest engine is a clean engine... 
and there’s no cleaner engine 
than a Gulf - lubricated engine!” 


Use new Gulfpride Series D, the 
detergent oil, or Gulf's Aircraft En- 
gine Oil, the straight mineral oil. 
Either way, you’ll be keeping your 
engine clean, and playing it safe. 
Not only do Gulf’s oils lubricate engines 
thoroughly and efficiently. They also keep 

That means increased periods between 
engine overhauls, because of less wear and 


Gulf’s Aircraft Engine Oil is the finest 
straight mineral oil you can choose— keeps 
engines as clean as any straight mineral 
oil can. But for the greatest possible clean- 
liness, buy Gulfpride Series D, the deter- 
gent oil. 

Gulfpride Aviation Oil-Series D. Deter- 
gent Oil-for greatest possible cleanliness in 

Gulf Aircraft Engine Oil— Straight Mineral 
Oil that minimizes sludge and oil inlet screen 



the world’s finest aviation products 




die six DC-7s. City of Dallas is financ- 
ing project under 30-vear lease agree- 
ment with Braniff. 

► Cnrtiss-Wright Corp.’s Electronics 
Division will build American Airlines’ 
Electra and 707 simulators. Preliminary 
agreement between airline and Erco 
Division of ACF industries was termi- 
nated because of ACE’s military pri- 

► Seaboard and Western Airlines has de- 
clared 4% stock dividend, bringing to- 
tal of common shares outstanding to 
998.192. . . . The airline flew 1,1 12,000 
transatlantic all-cargo ton miles in Feb- 
niarv, an increase of 111% over Febru- 
ary 1956. 

► Emery Air Freight Corp. earned SI, 

184.000 before taxes in 1956, up from 

5773.000 for vear before. Revenues to- 
taled S9.302.000, up 25%. Net 1956 
income was S 567.000. The freight for- 
warding firm paid 35 cents a share cash 
dividend in 1956, plus stock dividend 


► Allegheny Airlines flew 4,418,000 
passenger-miles in February, up 26% 
from same month of 1956. Carrier says 
new record was achieved despite worst 
Middle Atlantic states area weather 
since its service began in 1939. 

► Sabena Belgian World Airlines has 
produced a handbook of tours for pub- 
lic distribution at SI copy. The 144- 
page, color “Holiday Abroad-1957” lists 
80 itineraries, other infonnation for the 
transatlantic tourist. 

► Western Air Lines claims commercial 
Los Angeles-Salt Lake Citv record of 1 
hour, 50 min. in DC-6B. Plane hit 380 
mph. during 620-mi. run, cut 45 min. 
from scheduled time. 

► Trans Australia Airlines is importing 
its second Hiller 12 helicopter. First 
Hiller 12 was damaged in forced land- 
ing in Northern Territory and is being 
repaired at Melbourne. Another heli- 
copter soon to reach Australia will be 
used bv Zinc Corp. in geological survey 

► Flying Tiger Line has declared semi- 
annual dividend of 25 cents per share. 

► United Air Lines has asked California 
Public Utilities Commission to approve 
6% across-the-board fare increase for 
intrastate operation. UAL has asked 
CAB to approve same hike in intrastate 
and international service. 

► Trans Australia Airlines claims high- 
est Viscount usage of any operator 
Airline says it averages 3,200 hr. a year 
on its Vickers turboprops. 



COCKPIT 

VIEWPOINT 


By Capt. R. C. Robson 


How to Hire a Pilot 

A recent letter to the editor (AW March 1 1 p. 146) from an unnamed 
Air Force pilot complained of the procedures used by the airlines in 
selecting new copilots. In case you felt that this officer was complaining 
unnecessarily, or was an unusual ease, let me add-not at all. Aiilinc 
hiring methods are not only arbitrary— which they probably have a right 
to be— but many times downright puzzling. 

I can sympathize with this pilot for I was once turned down by a 
major airline for exactly the same rcason-too short. I'll bet I can even 
name the same airline in the same southern city. My advice to this pilot 
is to simply ignore what happened and walk across the street. They arc 
all different and as far as 1 know not much can be done about it. If 
its any comfort, airline pilots continually gnash their teeth when a par- 
ticularly good prospect whom they have recommended is turned down 
for one of these flimsy excuses. 

Good Way to Hire 

Once upon a time you got yourself hired by a chief pilot. You stated 
your qualifications, had a man-to-man talk, and lie sized you up. Later 
you had a brief spin in a Link, a bit of ground schooling (to make it legal) 
and then were assigned to a captain for further observation. Judging 
from the results this was a pretty good way to hire. But not any more. 

Now an airline is Big Business. Most of them have a personnel depart- 
ment to hire everything from dishwashers to future managers of multi- 
million dollar pieces of airplane. Only trouble is the hiring people seem 
to make no differentiation. There arc not many chief pilots these days 
who have the power to hire. Thcv can only recommend just as you aiid 
I and these recommendations cm be ignored. 

Here arc some cases of which I have knowledge. The son of the num- 
ber one pilot of a major airline, reared in the glory of his father's company 
and obviously slated to follow the paternal footsteps, was turned down 
' y dad’s alma mater because of one of those "psycho" tests. Ditto a 
larine major, a veteran of World War II and Korean combat. Ditto 
a former CAA multi-engine examiner, 10,000 hours flying time and former 
manager of a large airport. Each of these cases simply walked across 
the street. As far as I know tliev- are doing fine. 

Weird Tests 


n order to justify their occupations the people in charge of hiring have 
resorted to all manner of weird tests. These are known by an assortment 
of hilarious, and generally unprintable, names among the pilots. The 
belief of personnel is that the tests weed out the misfits. Apparently it 
doesn't matter that they also weed out some splendid stock. If the test 
says “out," then out you go and the hiring clerk's conscience is clear. 

Do you know which make of motorcycle lias the gear shift on the left 
side? Or on what floor of the department store you find ladies’ lingerie? 
Or what is the color of the No. 2 ball on a pool table? Well vou'd better. 
That’s the stuff they’re interested in these days. 

To be perfectly honest. I would not recommend a total stranger for 
an airline job because 1 might meet him again. Past embarrassments at 
such meetings and hearing all about it are still fresh in mv mind. 

Just to get the record straight, and if it’s anv comfort, the airline pilots 
are on your side. Unfortunately there’s not much vve can do about it 
until you get to flv with us except perhaps to apologize for what others 
have done. And even then it will take you several years to get over the 
shock of your hiring treatment— just like it will for this unnamed letter 
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Aviation Memo: 


Every aircraft 
fastening 
can now be done with 



one recess 



by American! 


the name is Torq-Set 
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Aviation Week Check Ride: 


Evaluation Shows T-37A Is Fast, Simple, 



By Robert I. Stanfield 

Waco, Tex.— Designed to become a 
vital link in USAF’s all-jet crew training 
program. Cessna's new twin-jet side-by- 
side T-37A primary trainer is a fast, 
compact, casv-to-handlc airplane, a re- 
cent flight evaluation here bv Aviation 
Week indicated. 

With some modification, including 
tip tanks for additional range, extra 
seating and pressurization, it could be 
the forerunner of a four-place executive 
jet transport. Although Cessna will not 
sav so officially, indications arc that 
such a configuration has come off the 
drawing boards at Wichita, Kan. 

First Group 

For a first-hand evaluation of the 
T-37A's characteristics, an Aviation 
Week editor flew to Flying Training 
Air Force Headquarters, where since 
Jan. 7 the initial group of production 
trainers has been undergoing in-thc-ficld 
trials at James Connolly AFB. near 
Waco. 

Fight checks by Aviation Week 
showed that: 

• T-37A can easily get into and out of 
a 2,000-ft. runway with lightplane per- 
formance, despite cruise speed in the 
300-kt.-plus category. 

• Good single-engine characteristics 
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Compact 


were evident, with little or no trim. 

• Good balance, controlwisc. through 
all speed ranges was noted. 

• Thrust reduction device, developed by 
Cessna, pcmiits approaches to be made 
at high rpm., providing a safety margin 
in event of go-around. 

Practical trials of this new airplane 
under field conditions also have revealed 
inevitable "growing pains." Among 
these, now being studied by the manu- 
facturer: 

• Temporary grounding of the trainers 
at this base because of problems with 
the Continental J69-T-9's fuel system 
that passed JP-4 into the engine (AW 
Mar. 18, p. 28). 

• Pilot dissatisfaction with communica- 
tions equipment installation, weak sig- 
nals being the primary complaint. An 
unsatisfactory report may be made bv 
USAF on this item. 

The little trainer, which grosses 6,400 
Ib.-zero fuel weight is 4.400 lb., not 
much more than an automobile— is 
powered bv two 920-lb.-thrust Conti- 
nental J6$s. Engines arc modified 
French Turbomcca Marbores and will 
turn up 22,700 rpm., plus or minus 50, 
at 100% power. Dry weight of the en- 
gine 364 lb.; with starter and generator. 
394 lb. 


4319 and 54-2738. Latter was the 14th 
built by Cessna. The 34th T-37A was 
rolled off the Cessna production line 
while Aviation Week's pilot was flying 
the airplane. Accompanying the pilot 
on flights were Capt. Stanley R. White, 
assistant maintenance officer of Project 
Palm, and Jim Boyle, chief of Cessna’s 

Cockpit and Controls 

USAF favors side-by-side seating in 
T-37A for two reasons: 

• Student confidence builder. With in- 
structor alongside, student can be more 
easily indoctrinated with jet techniques 
and procedures. 

• Ease of instruction. Instructor can ob- 
serve student at all times, be "ahead" 
of him in all phases of flight training, 
without having to resort to guesswork. 

Controls arc easily accessible from 
either side of cockpit. Stick grips and 
throttle quadrants are fighter type. Four 
throttles arc provided, two for each 
quadrant. Throttle movement mechan- 
ically actuates each engine fuel control 
by means of push-pull rods and torque 

Lift-type idle detents are included on 
instructor’s quadrant to prevent inad- 
vertent positioning of either set of 
throttles from idle to cut-off. There is 
no de-icing equipment, but an engine 
ice warning light, on instrument panel, 
will illuminate when ice forms over the 
ice-detect probe in left engine air inlet 
duct. 


Positioned on the left, on student’s 
side, are navigational and flight instru- 
ments, including directional and alti- 
tude indicators, altimeter, turn and slip, 
rate of climb and airspeed indicators, 
course indicator (onmi), and clock. 
Engine instruments, set over the center 
quadrant, include tachometers, exhaust 
temperature indicators, fuel flow indi- 
cators, oil pressure gages, loadmcters, 
accelerometer and fuel quantity indi- 
cator. In front of the instructor, on the 
right but within reach of student, arc 
radio controls, circuit breaker and in- 
strument panel, a.c. fuses, plus airspeed 
and turn and slip indicators, and al- 

Two D-2 automatic pressure-breath- 
ing. diluter-demand oxygen regulators 
for both student and instructor arc 
located on lower left and right side of 
instrument panel. 

T-37A incorporates a simple cockpit 
check. Airplane can be started on its 
own battery or external starter (APU); 
six to 10 starts can be made on former. 
Standard starting procedure is: Battery 
and inverter on, fuel pump on, open 
fuel shut-off valve for left engine, push 
up on starter switch and hold, at 5% 
rpm. push up on ignition switch and 
hold, bring throttle forward to idle, 
release starter and ignition switches at 
22% rpm. Engine will idle at 35%. 
Same procedure is used to start right 

Airplane’s taxi and flight character- 
istics arc good. Power steering is acti- 
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FIRST! 

Miniaturized Electrical 

SUBSTATION 

Transfers all circuits from Ground Power to Airborne Power 


In the vital job of pre-flight check-off on the U.S.A.F. Northrop 
SNARK SM-62 Intercontinental Guided Missile, the use of ground 
power and ground check-off equipment saves missile weight, mis- 
sile power and conserves equipment. The switch-over problem 
was solved by a Cole Electric Company miniaturized, metal-clad, 
automatic, electrical substation (patent pending) eliminating all 
relays, coils, cores, magnetic armatures and vacuum tubes, reduc- 
ing the weight from several hundred pounds to 28 pounds. No 
power is required after switching occurs eliminating load on 
missile power. 


Cole 60 KW 

400 Cycle, 3 Phase 

Electrical Substation 




Write for complete descr 
and technical data to 
Cole Electric Company, 
8439 Steller Drive, 
Culver City, Calif. 


inel and 
lly; 



PERFORMANCE graph for T-37A shows range and endurance at speeds from Mach .27 to .4? and altitudes from sea level to 35,000 ft. 


vated by button on stick, and slight 
rudder pressure steers airplane neatly 
and quickly. Nose wheel will steer on 
free swivel to 50 deg. Large transparent 
canopy allows excellent visibility during 
taxi and flight. 

Before takeoff there are two safety 
pins for the student to pull and one for 
the instructor. One of the pins is for 
canopy jettison and one for student's 
ejection seat. The instructor's pin is for 
his ejection scat. Before aircraft is en- 
tered, ground crew removes a fourth 
jettison pin for canopy behind and be- 
yond reach of pilots. 

A "hot" mike, geared to the new 
P-4 helmet, enables instructor and stu- 
dent to talk— without button pushing— 
from time electrical power is turned on 
until engines arc shut down. 

At takeoff, with wind of 1 5 kt., rpm. 
was run up to 100%, full acceleration 
taking about 13 seconds. No engine 
warmup is necessary. Below 6,000 ft. 
engine must accelerate from idle rpm. 
to 100% within 15 seconds; above 

6.000 ft. there is a 30 second allowable 
limitation. Brakes were then released 
and aircraft went swiftly down the run- 
way, half flaps lowered. 

The T-37A went off smoothly at 
85 kt. after a run of about 1,700 ft. Air- 
speed had increased to 190 kt. indicated 
bv the time we reached the end of the 

7.000 ft. runway. With power retarded 
to 97%, normal rate of climb was 2.000 
fpm. Visibility remained excellent. 
Little sink was evident when flaps were 

At 3,000 ft., pulling 92% power 


(cruise), airplane indicated 288 kt. Re- 
ducing power to 62%, speed of 100 kt. 
—minimum safe single-engine airspeed— 
was obtained. At 4,000 ft., pulling low 
cruise power of 82%, the aircraft indi- 
cated 225 kt. During climb, in level 
flight and turns at varying speeds, we 
noted that aileron control and stability 

Single Engine 

Both left and right engines were cut 
at low altitudes. With 92% power on 
good engine, 175 kt. was easily held. 
No trim was necessary. Yaw was 
negligible and only slight rudder pres- 
sure was applied. Airplane was smoothly 


rolled both left and right on single 
engine. 

Climb to 25,000 ft. took about 15 
min. Controls remained light during 
climb and only minor trim adjustments 
were necessary. 

At 10,000 ft. pulling 100% gave 
CAS reading of 305 kt. for TAS of 355 
kt. or 409 mph. 

During vertical climb to 15,000 ft. 
airplane was rolled around twice during 
ascent, pulling 31 Gs. 

T-37A was stalled cleanly at 13,500 
ft. with left engine out, 93% power on 
right. Buffeting occured well ahead of 
stall and altitude loss was negligible. 
The airplane mushed along. Hands off. 
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"Now maybe you'll send for the man from Fafnir" 



Some people get into the doggonedest 
situations! By working right along 
with the Fafnir people on bearing 
problems, they can avoid many of 
them. Consider the job for Fafnir rod 
ends on today’s jets. The aircraft 
people have found that the simplicity 
of their design is just as important as 
their capacity and strength. Let's talk 
it over. Maybe we can help you. 
The Fafnir Bearing Company, New 
Britain, Conn. 


FAFNIR 

AIRCRAFT BEARINGS 

FIRST ...at the* turning points 




wing fell into dead engine only slightly. 

At the same altitude, speed brake out, 
gear down at 150 kt. and full flaps at 
130, landing eonflguration stall was 
entered. Again there was buffeting well 
in advance of stall, which occurred at 
60 kt. indicated. Lateral control 
throughout stall was good. Recovery 
showed loss of 300-400 ft. 

Buffeting is created by spoilers on top 
of each engine nacelle, actuated to "up" 
position when aircraft reaches 75 kt. 
while flap arc extended 10 deg. or 
more. When up. spoilers create buffet- 
ing 3 to 1 5 kt. above landing configura- 
tion stalling speed. Increasing speed or 
retracting flaps will return them to 
down position. 

Most high-speed jets get pronounced 
pitch-up effect with sped brake. The 
higher the airspeed, the more pitch-up. 
Trimmed up at 12,000 ft., indicating 
300 kt., hands off, the T-37A’s sped 
brake was applied. Pitch was negligible. 

At 20,000 ft., pulling 92%, cruise 


speed of 225 kt. IAS was obtained for 
a TAS of 300 kt. or 354 mph. Cruising 
range of T-37A at this altitude approxi- 
mates 800 nautical miles. 

Aircraft controls were well balanced 
throughout all speed ranges. No boost 
or artificial devices are incorporated. 
Limit speeds arc 382 kt. below 10,000 
ft. and Mach .7 above 10,000 ft. 
Until static tests are completed G 
limits run from plus 5 to minus 1.9. 
Most student work will center at about 
20,000 ft. 

Spin Characteristics 

Cessna controls T-37A's spin charac- 
teristics with "spin strakes” on both 
sides of airplane's nose, running toward 
leading edge of each wing. Strakes are 
2 in. wide; each strip runs 74 in. in 
length. Object is to dampen flow' of air 
around nose of airplane, resulting in 
slower and steadier spin. 

Prior to spin, wing fuel quantity was 
checked and found to be within balance 


limits. With its wings full of fuel the 
airplane has wide lateral loading. Un- 
even distribution gives great weight un- 
balance, especially for a spin. Unbal- 

fucl system performance. 

If difference exceeds 100 lb., balance 
may be obtained by turning on emer- 
gency system and skidding fuel back 
into 'liglit wing. 

T-37A was spun from an altitude of 
20,000 ft. Both engines were idled 
back, full-back stick was applied and full 
left rudder. 

The trainer spun normally to the 
left; nose first nigh, then lower and 
steady by second turn. After three 
turns hard opposite rudder was applied; 
after another half turn the stick was 
briskly shoved forward. 

With the full down elevator, the air- 
craft nosed down at steeper angle and 
we lifted in our seats, but recovery was 
fast in slightly over a turn. Altitude loss 
was about 500 ft. per turn. Including 
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NEW 

TRANSISTORIZED 


LEAR MARS 

(Master Attitude Reference system) 

WITH INTERNAL LIGHTING 









Smaller, lighter, more 
accurate, more flexible, 
more reliable, and 
more readable— the new 
LEAR MARS obsoletes 
any other attitude 
reference system in the air. 




MARS 

Master Attitude Reference System 



The new Lear MARS is a light weight 
pictorial attitude reference system whose 
exceptional accuracy makes it highly 
applicable to all supersonic, subsonic, 
and helicopter aircraft types. It is an all 
A-C system and available with either 
3-inch or 5-inch indicator. 


MARS FEATURES: 

INTERNAL LIGHTING- Unique Lear inlernal 
lighting eliminates pilot blinding glare, stray 


INTEGRAL TRANSISTOR AMPLIFIER- Herr 


MASTER REFERENCE -Remote mounted MARS 



Grand Rapids Division, Grand Rapids, Michigan. 


LEAR 


recovery from dive, aircraft dropped to 
16,000' ft. 

If recovery procedure is not executed 
briskly, or if full pro-spin controls are 
not held during the spin, there is good 
possibility of rapid increase in steepness 
and rate of spin. Brisk application of 
pro-spin controls will be necessary to 
allow the nose to come up and rotation 
to slow down. Failure to allow aircraft 
to resume normal spinning attitude may 
result in a second unsuccessful spin re- 
covery attempt. 

Landing via pitch-out was made with 
initial approach speed of 220 kt. IAS, 
using S2% power. Speed brake and 


thrust attenuators were applied in pitch- 
out as power was reduced to 60%. 
speed to 1 50 kt., and gear was lowered 
during ISO deg. turn. 

Speed brake and thrust attenuators 
operate hydraulically through one sys- 
tem, using separate control valves. 
Speed brake, located on bottom side of 
nose section, functions to reduce air- 
speed; thrust attenuators, located in aft 
fairing of each engine nacelle, reduce 
effective thrust and still maintain a con- 
stant rpm. Thrust attenuators will au- 
tomatically close when throttles are ad- 
vanced past 70% rpm. Speed brake will 
remain out until switch is positioned to 
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ACCURATE CONTROL 
. UNDER VIBRATION 
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IN STRUMENTATION 
ENGINEERS 


. . . will be interested to know that the 
design and manufacturing facilities of 
Wallace 0. Leonard, Inc., Pasadena, are 
now available to a limited number of firms 
in the aircraft and missile field whose 
need is for instruments of outstanding 
accuracy that must function reliably 
under extreme environmental conditions. 
Among the many products developed 
and now in production by Leonard, are 
the following force balance pressure in- 
struments with linear potentiometer and 
synchro outputs: 

ALTITUDE TRANSDUCERS 
Sea level lo 90.000 feet 
INDICATED 

AIRSPEED TRANSDUCERS 


PRESSURE 

DIFFERENTIAL PRESSURE 
RATIO TRANSDUCERS 


For immediate consultation on your 
needs for such products please write, 
wire or telephone the Leonard represent- 
ative listed below who is nearest you. 
Their experienced sales engineers will 
be pleased to assist you in your planning. 


Telephone CResIview 3-7300 or TWX Summit 


orTWX Paso Cal 7175. 



Wallace 0. Leonard, Inc. 


373 South Fair Oaks Avenue, Pasadena, Calif. 



West German Sea Hawks 

Hawker Sea Hawk Mk. 4 carries markings of West German naval air arm. Germans ordered 
68 Sea Hawks with spares and equipment valued at more than $14 million. Order will 
help Armstrong Whitworth, which was hard hit by RAT’ cancellations. Germans, who 
have no major warships, will use Sea Hawk for patrol and reconnaissance. Germans also 
are expected to order 16 Faircy Gannct anti-submarine aircraft for $7.2 million. 


USAF's desire to teach students use of 

"Growing pains" encountered during 
I raining Command's evaluation did not 
skip the powcrplant. 

JIM fuel totaling >09 gal. is carried 
in wings and in fuselage. Six intercon- 
nected fuel cells in each wing hold 1 1 1 
gal. and one S7-gal. fuel cell located aft 
of the cockpit wall forms the fuselage 
fuel tank. 

Fuel used bv both engines is taken 
from fuselage tank which is replenished 
from wing tanks. 

Normally, fuel from wing tanks flows 
by gravity to two interconnect shutoff 
valves. With shutoff valves closed, fuel 
from wings is directed to a fuel propor- 
tioner pump which transfers equal quan- 
tity from each wing to fuselage tank. 
Once fuel has reached fuel controls, 
throttle settings determine amount of 
fuel each engine will receive. 

Main problem with the J69-T-9s is 
fuel control, most of which occurs at 
over 20,000 ft. Where controls have 
been satisfactory during ground check, 
high altitudes will show discrepancies in 
required rpm. 

Fuel leakage is another problem be- 
ing worked out by Continental. In sev- 
eral instances machined fuel distribu- 
tors have cracked. Fuel after shutdown 
passed back into slingcr and out into 
engine, causing billowing fuel clouds 
out of engine and exhaust. 

The engines generate a high pitched 
whine, necessitating ground crew use of 
car plugs and muffs. Noise in the air 
is negligible. 

During the next six months Cessna 
will be studying the powcrplant for im- 
provements or modifications. This will 
include inlet duct, fuel control and tail- 
pipe installation. Continental also plans 
to increase thrust of engine to 1.020 lb. 
Present mechanical hydraulic noscwhccl 
steering may be replaced by electrical 
hydraulic steering. 


Cessna also is working on better an- 
tenna installation to improve radio and 
better braking action to smooth out 
grabbing. Present compass will be re- 
placed by J-2 flux gate. Company is 
proposing that shielding be placed 
around oxygen cylinders, located in for- 
ward part of tail cone, to protect the 
cylinders from hydraulic line ruptures. 

Thrust attenuator and speed brake 
may be replaced with one drag device in 
order to further simplify the airplane 
and reduce weight. Cessna could, if 
necessary, modify the T-37A with tip 
tanks to increase range. This is not 
necessary for the trainer's present mis- 
sion, according to USAF. 

Air conditioning will go into aircraft 
this spring for summer and fall delivcr- 

Boot-strap system will take bleed 
air off compressor, feed it through tur- 
bine so it expands. Expansion cools air, 
which is dumped into cockpit. 

Non-stressed areas of the T-37A. such 
as lip of inlet duct, wing tips, leading 
edge on top of vertical stabilizer, ram 
air inlet scoop, etc., are of Fibcrglas 
with rubberized anti-erosion coating. 

Cessna's present USAF contract ex- 
ceeds S4S million, will carry through to 
August of 1958 and involves, roughlv. 
300 aircraft. 

Currently company is producing six 
per month: by mid-July this will have 
increased to 17 a month. 

Radar Conlract Awarded 
For USAF Test Center 

Electronic Engineering Co. of Los 
Angeles received $1.4 million contract 
for installation of radar instrumentation 
equipment in Ely. and Beatty, Ncv., 
areas for Air Force Flight Test Center. 
In addition to electronic research and 
development, award includes construc- 
tion of roads, buildings and other instal- 
lations. 
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Honeywell 

FOR EVERY 
AIR-BORNE JOB 

No mass-produced device requires more exacting skill, finer precision facilities or designing 
ingenuity than an air-borne gyro. 

All these forces are brought to bear in the production of every gyro in the Honeywell line. 

A typical example is the Honeywell hermetic integrating gyro— called HIG for short. 

Until 1950, this type of floated gyro was an M.l.T. "dream" design— (he gyro that couldn't be 
mass-produced. But Honeywell proved it could. To date, 22,500 HIGs of six different types 
have been built. 

Honeywell not only proved mass production of the HIG practical, but these multi-purpose 
gyros have set a new standard of performance in the aeronautical field. 

Extremely small and lightweight, one model HIG is so super-sensitive, yet rugged, that it can 
measure movements 1 /3000 slower than the hour hand on a wrist watch alter being used 
to hammer a nail. 

But HIGs are only part of Honeywell's air-borne gyro story. 

Cageable gyros— 20,000 of them in the last 4 years— are another fast-growing chapter, 
as is a wide variety of rate and standard vertical gyros for air-borne service. 

All together, Honeywell Aero's production capacity is more than 3,000 gyros per month— 
a feat made possible by having the world’s largest gyro production facilities. 




New MIG (Miniature Integrating Gyro), 
GG49A— represents a scientific break- 
through in floated gyro design. Only 
1.75 inches in diameter, and weighing 
less than 0.5 lb., its performance com- 
pares to other hermetic integrating 
gyros three times larger. Ounce for 
ounce, inch for inch, the MIG has no 


New Super HIG-6 Gyro, GG37 — 

The latest and most advanced develop- 
-ment of the famous HIG-6— designed 
especially for full inertial system ap- 
plications. Here, too, is another scien- 
tific breakthrough in gyro design. 
Weighing almost a pound less than its 
dependable predecessor, it has even 
greater accuracy. 


FLOATED GYROS— 


with the high precision 
performance, small size 
and ruggedness needed 
and flight 
plications. 






Nothing left to chance. All 
Honeywell air-borne gyros 
are assembled in air con- 
ditioned, pressurized rooms 
guarded by a double air 
lock. To eliminate lint, dust 
and smoke, the air is elec- 

everyone working in these 
areas is required to wear 
special nylon caps and 
gowns at all times. 


PRECISION PERFORMANCE DEMANDS PRECISION CONTROL 


Rugged as they come, a 
Honeywell HIG-5 demon- 
strates its remarkable con- 
struction. Even after being 
used to pound a nail into a 
wooden plank, accuracy 
tests show its performance 
unimpaired. This ability to 


despite severe treatment, 
was a primary reason why 
Honeywell HIGs were 
chosen for the Project Van- 
guard Rocket guidance 
reference system. 


For further information about Honeywell Aero's 
complete line of air-borne gyros call your local 
Honeywell office or write Dept. AW4-91, Mail 
Station 661 , 2600 Ridgway Road, Minneapolis 13, 
Minnesota. 



Honeywell 

Aeronautical Division 




SAVE lvs -' 

specify 


Lockheed tests Electra engine-propeller 


Electra Nacelle Test Flown 
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Write today— it could be the best move of your 1 
Mr. H.T. Brooks, Engineering Personnel, Dept 61C 


HOW CAN YOU BREAK THROUGH YOUR 

PERSONAL BARRIER? 


Bumping your head against the ceiling . . . your ideas stifled by red tape . . 

hampered by lack of ' ■ • " — ■ - • - 

check with Convair. 


lack of equipment or inspirational leadership? Then ii 


Here’s a. chance for engineers, scientists and mathematicians to work with 
a young vians company ... a chance to enjoy Southern California's kind of relaxed 
outdoor living. 

Just drop us a line. We ll fill you in on the exciting diversity of engineering 
and scientific projects at Convair. How you can apply for exciting, responsible 
jobs on such advanced aircraft as the Convair 880-world's fastest commercial 
jet airliner; the F-102A— first supersonic interceptor; or long-range research on 
nuclear aircraft. 


m:;. 






PRODUCTION 



Test time is reduced 90® by automatic function tester (left). Automatic programming is scheduled at three per second for impedance 
or component voltage measurement, functional tests. Automatic molded unit test set (right) checks oscillators, amplifiers, modulators 


Automation Cuts Armament Test Time 


By Evert Clark 

Baltimore-Usc of automatic test 
machinery has cut testing time for pro- 
duction fire control, flight control and 
missile systems by 75 to 95% at Wcst- 
inghouse Electric Corp.’s Air Arm 
Division here. 

been applied broadly, even though Air 
Arm is more a job-shop than a quantity- 
production operation. 

Production Quotas 

Accumulated production quotas for 
fixed and flexible fire control systems, 
missile systems and special systems gen- 
erally average less than 100 per month, 
plus spares and test equipment. 

Air Arm produces the Aero 13 fire 
control system for Navv-Douglas F4D 
fighters; tail armament for the Navy- 
Douglas A3D attack bomber, and guid- 


ance systems for the Air Force-Bocing 
Bomarc interceptor missile. 

Test time for these systems previously 
was 30% of total production time. In 
addition to cutting this time, use of 
automatic machinery has: 

• Increased production quantity. Short- 
ening the manufacturing cycle time per- 
mits a reduction in normal schedules 

• Improved product quality. Tests now 
can be performed which could not be 
done manually, and those which could 
be done are done more accurately. In 
one case, 20 units previously checked 
manually were put through an auto- 
matic circuit tester. Twenty per cent 
of them were found to contain errors 
that could have required extensive 
trouble-shooting in semi-composite or 
composite testing. 

• Improved labor efficiency. High 
grade test personnel previously em- 


ployed were difficult to find and ex- 
pensive to recruit. Now scarce skilled 
- labor is utilized in producing and serv- 
icing automatic equipment, while semi- 

witli the help of automatic machinery. 

used in determining where automation 
would be used— feasibility from the me- 
chanical point of view and economics. 
At no point was automation introduced 
at an unrealistic cost. 

Cut in Testing Times 
An example of the degree to which 
time, labor and cost can be cut is the 
testing time on a fixed fire control sys- 

Beforc automation it required 1,000 
hours. Now it requires 200. 

R. K. McDcvitt, manufacturing man- 
ager of the Air Arm Division, empha- 
sizes the job-shop nature of production 
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Iicre-four types of systems, moving 
along five different assembly lines, 
through five sets of jigs mid equipment, 
five sets of test equipment and five sets 
of specially trained people. Constant 
engineering changes create hundreds of 
"stop-and-go" situations. 

Air Ann has been operating for about 
four and a half years. Early in its plan- 
ning, a Manufacturing Engineering De- 
partment and a Test Equipment Section 
were established. Basic design and 
manufacture of much of the test equip- 
ment needed for fire control systems 
became Air Ann’s responsibility since 
only a part of it could be purchased 

Air Ann officials realized early in the 
operation that test hours were the area 
in which any attack on cost would have 
to be made because they comprised al- 
most one third of the total production 

An automation committee, com- 
posed of both test and manufacturing 
engineers, was created to study feasi- 
bility and economics. It found two types 
of test operations in which responsibility 
for decisions, judgment and mechanical 
skills could be transferred from operator 
to machine at a justifiable cost: 

• High volume repetitive testing with 
small variations of parameters, such as 
transformer testing. 

• Low volume repetitive sequential test- 
ing demanding large variations of parain- 

Basic Operational Areas 

Test operations throughout the plant 
were broken down into basic operational 
areas, and the automation committee 
picked these five where members 
thought progress could be obtained 
through use of automatic machinery: 

• Component testing at the incoming 
inspection and at transformer manufac- 
turing. 

• Wiring-harness checkout at the assem- 
bly stages. 


• Unit and subassembly testing. 

• Composite testing. 

Engineers who attacked the test 
problems under the direction of H. A. 
Leone soon found themselves in the 
field of automatic test equipment de- 
sign-cither because no equipment ex- 
isted or because cost of available equip- 
ment was too high. 

Now, however, equipment has been 
modified or developed to the point that 
automatic testing has been applied 
across a wide range of test problems. 
Machines in Use 

Machines now in use or in advanced 
development include: 

• Automatic molded unit test set for 
rapid, accurate static and dynamic test- 
ing of small molded electronic circuits 
containing tubes, resistors, capacitors 
and transformers. Reduction in test 
time has been 95%. One hundred types 
of subassemblies, ranging from sim- 
ple resistive networks to complicated in- 


vcctcrs and demodulators can be tested. 
Change in the setting for different types 
of units can be made in 10 sec. by 
means of prewired patchboards. This 
set was designed, developed and manu- 
factured here. 

• Automatic tums-ratio test set for 
measuring the ratio of turns between 
primary and secondary in airborne trans- 
formers. Labor reduction is 90%. One 
loading accommodates 24 transformers 
with up to five windings each. Indi- 
cator lamps show not only which trans- 
former fails but which winding. Only 
change necessary to test different types 
of transformers is a change of punched 
cards that control the automatic tums- 
ratio bridge. This also was designed 
and developed here. 

• Automatic DCR test set for testing 
d.c. resistance of transformer windings. 
Automation was adapted because of a 
high-volume, one-type test operation. 

bridge and a card-controlled programmer 
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with a digital read-out. as the tums- 
ratio tester does. Indicator shows all 
results as good or bad. This was de- 
signed and developed here. 

• Automatic computer test stand for 
testing airborne fire control computers. 
This executes an over-all performance 
check by presenting 432 bits of prob- 
lem information which the computer 
must solve to a high degree of accuracy. 
Checking includes a complete scries of 
48 test problems involving 13 input 
parameters. Speed of operation lias in- 
creased by eight to one in composite 
test and two to one in alignment. Labor 
saving is over 50%. This also was de- 
signed and developed here. 

• Automatic cable harness checker, a 
continuity, short-circuit and leakage 
tester capable of making up to six 
checks a second. The unit amplifies the 
location of the trouble. The basic device 
can test 200 circuits for continuity, 
short and leakage simultaneously, and, 
bv the use of adapters, the number of 
tests can be increased to 400, 800 and 
1,200. The machine can test multiple 
circuits with as many as 56 common 
circuits. Circuit test time has been re- 
duced by 90%. The basic machine was 
purchased elsewhere and further de- 
veloped here. 

• Automatic function tester. This ma- 
chine makes continuity, leakage, resist- 
ance, impedance, a.c. and d.c. voltage 
measurements at a rate of three tests 
per second. An adapter which plugs 
into the top of the supertester allows 
400 tests. Test time has been reduced 
90%. 

• Automatic potentiometer tester. Al- 
though a component testing device, it 
represents the initial phase of Air Arm 
Division's most complex attempt at 
automation. Components tested arc 
gang-operated precision potentiometers 
used in fire control system computers. 
Although very few potentiometers arc 
built to the same exact specifications, 
each must be extremely accurate .ind- 
in a gang-operated pot-each potentiom- 
eter must be accurately aligned with 
the rest. The machine is controlled bv 
punched cards which set up the individ- 
ual test, indicate accuracy limits desired, 
and control the machine to make the 
test. 

Potentiometers are tested for resist- 
ance, linearity of conformity, dielectric 
strength and electrical noise. Labor 
time reduction is 90%. This machine 
was designed and is being developed 

Military Interest 

The military services, particularly 
Navy, have shown a great deal of inter- 
est in these machines and testing tech- 
niques, Air Arm officials say. Other 
Westinghousc divisions also have indi- 
cated a strong interest. Division officials 
see a broad potential for application of 
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from design through 
production . . . 
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Today some of the toughest 
electronic problems are being solved by 
Thompson’s task force of engineers. 

For example: Thompson has designed 
and is manufacturing control sub- 
systems and components for aircraft 
and missiles. Thompson also is a 
leader in development and production 
of countermeasures equipment and 
microwave components. 

MISSILE CONTROLS 




facilities — from design through 

production — are ready to go to 
work for you. We’re anxious to 

demonstrate that "you can count on 
Thompson” in the field of electronics. 


ELECTRONICS DIVISION 

THompson Protfucts, tnc. 

2196 CLARK WOOD ROAD • CLEVELAND 3, OHIO 

Career opportunities available for qualified engineers 





cards related to this bill . . . such as 
basic chassis dimensions, hole locations, 
etc,, and conic up with a complete 
manufacture and test of this unique 
piece of apparatus with a minimum 
number of inan-hours. 

. . It will require diligent Work 
over the next 5 to 10 years" to reach an 
appreciable percentage of that goal. 

Kel-F Process Sold 
By Kellogg Firm 

Jersey City, N. J.— Minnesota Mining 
& Manufacturing Co. purchased the 
Kel-F polymer manufacturing business 



In this age of supersonic aircraft, guided missiles and man-made satellites, 
equipment and materials face a crucial test of performance. They must 
survive speeds, vibration and temperature extremes beyond any perfor- 
mance limits yet endured. 

Instruments and controls call for a new concept in performance. They 
must have high sensitivity . . . unquestioned reliability . . . withstand 
tremendous shock and vibrations . . . yet be limited in space requirements 
and weight. 

Aerotec is far ahead in the design and production of instruments, 
controls and switches that must deliver giant performances in midget 
packages. 

If your instrument or control problems call for a new concept in 
performance and miniaturization, Aerotec engineers can help you. Con- 
tact our project engineers today. 

Project Engineer! THE THERMIX CORPORATION Greenwich, Coon. 

Canadian Affiliates: T. C CHOWN, LTD., 1440 S. Catherine St. W. Montreal, Que. 

THE AEROTEC CORPORATION 

Aircraft Division Greenwich, Conn. | 


from M. W. Kellogg Co. Kel-F, a 
corrosion resistant resin, lias been tried 
in manufacture of some components 
for guided missiles and aircraft. 

Main problem with Kel-F lias been 
inability to resist temperatures over 
dOOF. Otherwise, versatile polymer can 
be manufactured in substance resem- 
bling oil, wax, rubber or plastic. 

Minnesota Mining said its primary in- 
terest in purchasing Kel-F business is 
to develop additional uses, particularly 
within chemical field and for pharma- 
ceutical packaging. 

Kcl-I' manufacturing unit, now ad- 
jacent to Kellogg plant in Jersey Citv. 
will not be moved to Minnesota. Pur- 
chase was made through a stock ex- 
change; no cash was involved. 

Army Contracts for 
Instrument Training 

Washington— Four commercial flving 
school operators have received U'. S. 
Army contracts to provide instrument 
flight training to 4-10 rated aviators. 
Average cost will be S2.750 |>cr student. 

The contracts were given bv five of 
the Continental armies, and the train- 
ing will be conducted at five airfields: 

• Hinson Aviation Co., Harbor Field, 
Baltimore, Md., three classes to train 
70 aviators of the First and Second 

• Central American Airways Flying 
Service Inc., Bowman Field, Louisville, 
Ky., will train 200 aviators. There will 
be five classes each at Outlaw Field. 
Clarksville. Tenn., and Freeman Field. 
Seymour. Ind. Contract is with the 
Third and Fifth Armies. 

• Spartan School of Aeronautics. I nlsa, 
Okla., will train 70 aviators in four 
classes at Ft. Sill, Okla., for the Fourth 

• Trans-Ocean Airlines, Oakland, 
Calif., will tram about 100 aviators in 
six classes at Oakland International 
Airport for the Sixfli Army. 

The training. Army spokesmen said, 
will parallel the instrument course given 
at the Army Aviation School at Ft. 
Rucker, Ala. There will be SO hours of 
flight instruction and 180 hours of 
ground school in the eight-week course. 

Two Contracts Awarded 
for Sidewinder Guidance 

Naval Ordnance Test Station at 
Inyokcrn, Calif., awarded hvo new con- 
tracts to Avion Division of ACF Indus- 
tries, Inc., for Sidewinder guidance and 
control system. Contracts are fifth and 
sixth to Avion for same system. 

General Electric announced first test 
firing of a Sidewinder controlled by its 
guidance unit was a success, scoring a 
direct hit. 
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Plastics Stand Heat, Grow in Missile Use 


By Irving Stone 

Los Angeles— Growing application of 
reinforced plastics for high tempera- 
ture service in the missile and rocket 
industry was described here at the an- 
nual conference of the Society of The 
Plastics Industry. 

Details of tliis material usage were 
outlined by four members of Aerojet- 
General Corp.'s Structural Plastic Dc- 
partment: George Kpstcin. James W. 
Kberhardt, Jack Goldberg and Harry 

Epstein, who presented the |>apcr, 
pointed out that solid- and liquid-pro- 
pellant rockets in which reinforced plas- 
tics are now being used and those for 
which the materials are being developed 
include missile boosters and prime pow- 
er plants, assisted takeoff units, in-flight 
thrust augmentation equipment for 
piloted aircraft, auxiliary power units 
and gas generators, and underwater pro- 


pulsion devices. Reinforced plastics arc 
also being used in explosive-ordnance, 
warhead and armament devices. 

Reasons advanced for using rein- 
forced plastics in various missile and 


• High strength-to-weight ratio. 

• Good thermal insulating properties. 
Polyester and epoxy resins usually are 
used at temperatures between —65 and 
200F. Heat resistant epoxy, phenolic, 
triallylcyanuratc-modificd polyester and 
silicone resins are used for inter- 
mediate-200-500F-and high-500 to 
1 ,000F— temperature ranges, with sili- 
soncs usually limited to long-duration 
or repeated exposures. Reinforced plas- 
tics also arc used when exposure is re- 
quired for extremely short duration to 
temperatures of several thousand degrees 
Fahrenheit. Gas erosion resistance is 
frcqucntlv a desirable characteristic. 

• Ability to fabricate complex configu- 
rations relatively inexpensively. This 


is considered especially important dur- 
ing development phases and for lim- 
ited production. Fabrication techniques 
include lavup, matched-die molding, fil- 
ament-winding, casting and adhesive 
bonding. 

• Wide versatility in selection and 
formulation of rcsin-curative-filler (rein- 
forcement) systems. Glass reinforce- 
ments, in the form of fabric and rov- 
ings, arc used primarily with polyester, 
epoxy, elevated-temperature-resistant 
phenolic, and silicone resins. Asbestos 
reinforcements, refractory powders, and 
other filler materials arc used to a lesser 
extent. Curing agents are selected on 
the basis of specific sen-ice requirements. 

• Material is non-critical, and possesses 
resistance to many environments. 

Applications of reinforced plastics 
mentioned bv Epstein included: 

• Guided missile warheads developed 
by Aerojet. These have made extensive 
use of glass-reinforced-plastic structures 



AVIATION 


<■ April 1, 




REINFORCED plastic liner for rocket motor 
insulates against 3.000F temperatures. 


because of minimum parasitic weight, 
increased strength-to-weight ratio. These 
also provide versatility in design. War- 
heads using reinforced plastic structures 
and adhesive-bonded metal components 
have successfully withstood the most 
severe military environmental tests, Ep- 
stein said. In many eases, warheads sub- 
jected to these tests have been com- 
pletely usable when their metal coun- 
terparts would have been rendered use- 
less, he added. 

Chemical Compatibility 
Other ordnance applications utiliz- 
ing structural plastics include mines 
and fuse components. In ordnance 
items where the plastic comes in con- 
tact with the explosive, there must be 
complete chemical compatibility of the 

• Fairing strip used for thermal insula- 
tion in an operational missile. This sec- 
tion was fabricated by vacuum bag 
molding of heat-resistant phenolic-resin- 
impregnated glass fabric laminate. 

• Insulator to protect metal from heat 
of burning solid propellant in rocket 
motor. This unit was subjected to sev- 
eral thousand degrees Fahrenheit for 
about one second, also was fabricated 
by vacuum bag molding of phenolic 
resin-impregnated glass fabric. 

• Insert to protect metal nozzle en- 
trances from heat or exhaust. This in- 
stallation was used in two air-to-air 

• Liner for insulating nozzle adapter in 
rocket motor during operation of a 
safety device. Service conditions rc- 

Z uired exposure to more than 3.000F 
>r several seconds in high-velocity gas 
stream. Aerojet developed the modi- 
fied epoxy-resin formulation, XSP-1, 
for this unit, and low-pressure laminat- 
ing techniques were used. 

• Tee baffle for JATO unit. This part 



PLASTIC tooling for rocket motor embodies 
cast outer body, filament-wound inner tube. 

is subjected to gas temperature of about 
3.800F and gas velocities of several 
hundred feet per second for duration 
of approximately 15 sec. In addition 
to providing a thermal barrier, this 
phenolic-rcsin glass-fabric-reinforced part 
suppresses instability which might' oc- 
cur during combustion of the solid 
propellant. 

• End supports for rocket motor solid- 
propellant charges of complex configu- 
rations. These supports have been 
made from phenolic and melamine 
resins reinforced with chopped glass 
fabric, chopped glass roving, and cotton 
fabric. Fabricating techniques include 
machining from stock and matched-dic 
molding. 

• Honeycomb plastic sandwich fin as- 
sembly under development for advanced 
Acrobee sounding rocket. Skin and 
end closure channel arc made from 



REINFORCED plastic shroud assembly for 
protection of delicate ordnance device com- 
ponents fabricated by matched-die molding. 
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high-temperature phenolic-glass lam- 
inate; core is phenolic-glass honeycomb. 
High temperature modified epoxv- 
phcnolic adhesive is used as bonding 
agent. Leading edge skin portion has 
herringbone pattern for maximum ero- 
sion resistance during high speed flight. 

ponents m an ordnance device. This 

ing, also contains a silicone resin-im- 
pregnated glass-fabric cone mounted in 
the shroud aperture to protect against 
localized high temperatures. 

Tooling for rocket motor part. Outer 
portion was made by casting a filled 

wound glass laminate tube providing 
rigidity. 

• Spherical, tubular and special-shape 
components using wound glass filament 
makeup. Included in this category arc 
igniter baskets, produced in various 
sizes, for containing pyrotechnic pellets 
for initiation of rocket firings, and op- 
erating for short duration at tempera- 
tures of 6,000-7,O00F. 

Other Uses 

Other filament-wound units include 
pressure spheres varying in diameter 
from If to 21 in. and in design burst 
pressure from less than 100 to more 
than 10,000 psi. 

In addition to use in aircraft hydrau- 
lic systems, these spheres arc used in 
missiles and rockets to pressurize liquid 
propellants and as high-pressure con- 

Onc experimental oval-shaped con- 
tainer has built-in internal stiffeners to 
provide rigidity against external pressure. 

Filament winding provides means 
for obtaining maximum strength-to- 
weight ratio by locating each glass fila- 
ment at its optimum position. 

If the part is to be stressed in one 
direction only, all or nearly all of the 
filaments can be applied to counteract 
■his force. 

Temco Earnings Show 
Research Increase 

Temco Aircraft Corp. increased R&D 
activity was felt last year m Tcmco’s 
earnings. Net income after taxes was 
S2, 257,241, compared with 53,103,070 
in 1955. R&D expenditures increased 
from S876.719 in 1955 to 52,981,517 
last year. This increased expense was 
the primary factor behind the reduction 
in earnings. 

Tcmco’s total sales were S90.337.2-I9 
in 1956, an increase from the 1955 level 
of S7S, 224.390. Backlog was S96 mil- 
lion at the end of 1955 and S1S0 mil- 
lion at the end of last year. Prime 
contracts accounted for less than 1% 
of the 1955 backing and 11% of the 
1956 total. 
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NEW opportunities 

at MOTOROLA 

YOUR CHOICE OF 3 LOCATIONS 

New Motorola research laboratories are expanding, cre- 
ating outstanding career advantages — your opportunity 
to get in on the ground floor of a swiftly expanding com- 
pany. You'll enjoy working in these modern laboratories 
. . . with liberal employee benefits, including an attrac- 
tive profit sharing plan. Salary levels are open and 
•commensurate with ability. 


positions available iNi-two-way communications • missile elec- 
tronics • radio A TV (color) . weapons systems . computer application 
4 design • transistor research 4 production • microwave systems 

• servo-mechanisms • physical chemistry • metallurgical eng. • field 
eng. • electronic sales eng. • drafting, design, 4 layout • aerophysics 

• radar 4 military electronics 

PHOENIX, ARIZONA 

Outdoor, relaxed living the year- 
round, with 'lots of room to grow 
(on the job and off) in this land 
of sunshine. 



RESEARCH LABORATORY 

write to: Mr. R. Coulter, Dept. G 3102 N. 56th St., Phoenix, Ariz. 
SEMI-CONDUCTOR LABORATORY 
write to: Mr. V. Sorenson, Depl. G 

5005 E. McDowell Rd., Phoenix, Ariz. 



RIVERSIDE, CALIFORNIA 

Planned communities, modern 
shopping centers, advanced 
schools, fine buys in homes. 
There’s room to grow and more 
fun in Riverside. 



CHICAGO, ILLINOIS 

Live a relaxed midwest life in one 
of the beautiful suburbs, yet have 
all the "big city” advantages— 
cultural, social, and educational. 


write to: Mr. 1. B. Wrenn, Dept. G 

4501 Augusta Blvd., Chicago, III. 



MOTOROLA 
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NEW LIGHTWEIGHT NAV/COM SYSTEMS FOR AIRLINE AND BUSINESS AIRCRAFT 


New Bendix* Equipment Meets Requirements of Latest Jet and 
Turbo-Prop Airliners and Virtually All Business-Type Aircraft. 


The growing complexity of jet- 
age aircraft, together with ever- 
increasing demands for improved 
performance and lower operating 
costs have introduced a number of perplexing problems 
for designers of airborne communications and navigation 
systems. Available space and permissible weight allow- 
ances have shrunk. Needs for improved performance, 
reliability and dependability have increased. A growing 
fleet of business-type aircraft, plus increased traffic prob- 
lems have created a pressing need for communications 


and navigation equipment of true airline quality for all 
types of commercial aircraft. Not only the commercial 
transports, but the business types as well. 

Bendix’ new lightweight navigation and communica- 
tions systems fill these exacting requirements. Units are 
lighter and smaller. Designed to fit neatly and compactly 
into the biggest transport or the smallest executive-type 
twin. Complete packages, if desired, to meet your par- 
ticular requirements. Yet flexible. For the most part these 
new units arc interchangeable and can be integrated with 
the time-tested and dependable Bendix systems now in 


use in a wide variety of aircraft all over the world. 

Examine some of the new communications and naviga- 
tion aids described on these pages. Sec how improved 
design, improved circuitry and transistorization plus im- 
proved packaging are combined to give you lighter and 
more compact installations — with improved performance 
and reliability. For further information and complete 
specifications write to Bendix Radio Division, Aviation 
Electronic Products, Baltimore 4, Maryland. Or West 
Coast — 10500 Magnolia Blvd., N. Hollywood, Calif.; 
Export — Bendix International Division, 205 East 42nd 
Street, New York 17, N. Y.; Canada — Computing Devices 
of Canada Limited, P.O. Box 508, Ottawa, Ontario. 
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Bendix Radio Division 








. . . meet the 

team of 
turbomachinery 
experts 

Turbocraft’s Technical staff 
is made up of experts in the 
design, development, and 
manufacture of practically all 
items in the rotating machin- 
ery field. For consulting work 
or for “crash” development, 
contact Turbocraft today. 


• High speed pumps with exceptional suction characteristics. 
(High suction specific speed pumps) 

• Gas Turbines and their components 

• Turbopumps for all types of Rocket Motor or 
Jet Engine applications 

• Fuel and Acid Booster Pumps 

• Jet Pumps and Ejectors 

• Complete Auxiliary Power Units 

• Mechanical Seals for High Speeds, Pressures & Temperatures 

• Rotating Machinery Components for Nuclear Power Systems 

• Mechanical Liquid Metal Pumps 

• Pumps for all types of Cryogenic Liquids, i.e., Oxygen, 
Hydrogen, Nitrogen, etc. 

Designers and Manufacturers of High Speed Turbomachinery 
for Aircraft and Missile Systems. 




Sub-System Makers Face Missile Hurdle 


By Claude Witze 

Wright-Patterson AFB, Ohio-Aero- 
nautical component and sub-system 
manufacturers are being urged by 
USAF's Air Materiel Command to ad- 
just their development efforts and pro- 
duction potential to meet the challenge 
of guided missiles. 

They have been warned, in effect that, 
continuation of AMC’s policy of buying 
Government Furnished Aeronautical 
Equipment (GFAE) will depend to a 
large degree upon their performance in 
the missile field. 

Selling Themselves 

The specialty manufacturers are faced 
with the necessity of selling themselves 
fo USAF prime contractors by their 
ability to help integrate a complete 
weapon system while it is under de- 
velopment. 


Maj. Gen. David H. Baker, AMC 
director of procurement and produc- 
tion, says the shift from conventional 
aircraft to guided missiles lias generated 
a large number of common require- 
ments for such things as powcrplants, 
electronic sub-systems, fuel systems and 
controls. 

Procedure Shift 

In a speech at a Society of Automo- 
tive Engineers meeting, the General 
acknowledged that, in many cases, much 
or all of this work is being performed 
by the prime contractors. This repre- 
sents a shift from the system created by 
AMC for weapon systems based upon 
ordinary airplane vehicles. 

The reason for the change, Gen. 
Baker said, is found, at least in part, 
in the failure of specialized sub-system 
and component manufacturers to show 
an aggressive interest in missile produc- 


tion problems. He fears that, if the 
trend continues, there will be a growing 
requirement for new production ana 
testing facilities. 

Other possibilities that concern Gen. 
Baker: 

• Duplication of engineering capabili- 
ties by prime contractors while they arc 
available in plants of the sub-system 

• Further concentration of industry. 

oFSAF may be forced to abandon its 
goal of having -10% of the prime dollar 
value passed on to airframe subcon- 
tractors. This is because, in missile 
procurement, volume is low, and exist- 
ing prime facilities are only partly 
utilized. 

Gen. Baker indicated that the Air 
Force is taking a hard look at these 
problems and that fundamental policy 
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Emphasis on Reliability 

There will be no letup in USAF's ever-growing emphasis upon reliability. 

“Perfectionism,” says Maj. Gen. David H. Baker, Air Materiel Command's direc- 
tor of procurement and production, “is mandatory if we are to protect the nation." 
Gen. Baker explains the necessity in terms of fighter-intercept missions: 

To put the fighter into the air at the proper time calls into play the functioning 
of an extensive radar net capable of determining altitude, speed, direction and num- 
bers of attacking aircraft. This intelligence must be instantaneously and continuously 
transmitted to a combat control center and correlated, through electronic com- 
puters, with similar intelligence from other sectors of the net. 

“The scramble order to the fighter squadron must be automatically transmitted 
giving time, direction and course setting. Within the airplane, when airborne, auto- 
matic pilot and flight controls take over, which must continue to receive correctional 
inputs based on later radar observations from the control center. 

"These automatic control and navigation systems, through the use of airborne 
computers, must integrate, correlate and feed back data on air speed, altitude, ground 
speed, magnetic and radio compass readings, altitude of the plane and distance trav- 
eled or time. 

“Flying at speeds from 1.000 to 2,000 miles an hour, on a course calculated to 
intercept the attacker ... at ranges up to 1,000 miles, the slightest error or angular 
deflection in course will lead to a mission abort. 

“Nor is this all. The fighter must carry its own radar search which comes into 
play when approaching the zone of intercept. This system must take over the flight 
control and navigation job. 

“At the pilot's command the radar must lock on to the target and assume direction 
of the fire control system for delivery of the kill projectiles. All of this must happen 
automatically in an extremely short period of time and with no opportunity for 
second guessing or equipment failure if we arc to kill the target. 

". . . Failure to intercept or destroy now has lethal penalties attached of unim- 
aginable orders of magnitude. 

"Literally, whole cities and their environs making np our national potential 
for survival arc vulnerable." 


changes, or modifications, probably will 
be imposed as more and more of the 
procurement dollars go into missiles. 

Tighter Control 

“The Air Force." Gen. Baker de- 
clared, “must reconsider its policies for 
complete systems integration during de- 
velopment and production of missiles 
and provide a means for closer control, 
particularly during the development por- 
tion of a program, to insure that spe- 
cialized industry functions are not dupli- 
cated in our prime plants when they 
arc fully available within the existing 
aeronautical industry.” He continued: 

“In the area of production we must 
examine closely the desirability of mov- 
ing to GFAF. method of procurement 
in more areas than the very few which 
we currently have. 

"While I do not expect the degree of 
GFAE will equal that which we cur- 
rently have on aircraft, on the other 
hand, it would appear that the present 
policy is not suitable. . . .” 

Most Affected 

Gen. Baker said the sub-system and 
component, manufacturers will be those 
primarily affected by AMC’s effort to 
solve its major problems in the next 

He said this segment of the industry 
“must recognize that there is a need, 


more than ever before, for a systems 
contractor and even a sub-systems con- 
tractor to integrate the" complete 
weapon system, particularly in the de- 
velopment stage. 

“This is a big job which the Air Force 
cannot undertake itself,” he said. 

Long Life Prototype 
Atom Battery Shown 

Nuclear batteries arc available in 
prototype which will give continual 
power over long durations. Walter 
Kiddc Nuclear Laboratories, Garden 
City, N. Y., reports its nuclear battery, 
which was developed for the Elgin 
Watch Co., will retain half-power up 
to 2.6 years. Power output is poor 
now because it only operates at 1% 
efficiency. 

A dime-sized prototype batten 1 dis- 
played by Kiddc at the recent Atomic 
Exposition. Philadelphia, Pa., delivered 
20 microwatts. Inside the tiny bat- 
tery energy emitted from a wafer of 
radioactive promethium 147 was con- 
verted into electrical output in two 
steps: radiation was first converted 
into light by a cadmium sulphide crys- 
talline phosphor; then the light energy 
was transformed into electrical energy 
by means of a silicone diffuscd-junc- 
tion photocell, made by the Scmicon- 
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...and makes possible a faster, more comfortable trip 1 



That plastic“nose”you see encloses 
the business end of RCA’s new 
weather avoidance radar ( A V Q-50). 

Specially developed for use in air- 
craft where weight, space and 
power are at a premium, the 
AVQ-50 is the latest addition to 
the RCA weather radar family. 

It enables your pilot to pinpoint 
turbulent areas many miles ahead 


and choose a smooth path around 
them. In the words of a pilot, it 
makes it possible to do broken 
field running instead of long, time- 
wasting end runs. It is also good 
for ground-mapping. 

In the interest of timesaving and 
more comfortable flying, you 
should investigate the AVQ-50 as 
applied to your aircraft. 


I RADIO CORPORATION of AMERICA 

Custom Aviation Equipment 11819 W. Olympic Blvd., Los Angeles, Cal. 




THE WEATHERHEAD COMPANY 

/tuiatiOK ’Division. 


doctor division, Hoffman Electronics 

Because the energy source is a de- 
caying radioactive isotope, the power 
output of the nuclear battery dies 
exponentially. After 2.6 years, the 
half-life of the Pm 147 isotope, the 
current is only i of its original value 
although the voltage is said to remain 
constant. 

Operating characteristics of nuclear 
batteries are something like a long 
duration version of the common hand 
wound watch spring which Elgin 
originally conceived the battery as re- 
placing. However, the nuclear bat- 
tery, because it works on radiation, is 
continually dissipating its energy re- 
gardless of whether that energy is 
being put to work or not. 

Dr. Arthur Bradley, one of the de- 
velopers at Kidde. suggests that the 
batten' could best be used in appli- 
cations where a modest amount of 
power is needed continuously over a 
two to five year period. It could be 
used as the power source of miniature 
self-operating remote-area weather sta- 
tions, which could be dropped on 
polar ice caps, set adrift on the oceans, 
or in long-life space satellites. Unlike 
solar batteries, it would be able to 
operate in shadow. 

The nuclear battery can operate at 
temperatures from — 200F to over 
+212F. Since Pm 147 emits only 
Beta particles of rather low energy, 
shielding is relatively simple. 

The price is difficult to predict. 
Critical ingredient, Pm 147, costs S500 
per curie and four curies are used. 
Thus the batteries must each cost 
over 52,000. Kidde expects Pm 147 
to be produced in quantity as a by- 
product of the government's new 
cesium 157 gamma isotope processing 
plants. This could lower the price of 
Pm 147 to 51-55 per curie. 

Aerojet Reactor Starts 
Energy Production 

San Ramon, Calif.— Aerojet-General 
Nucleonics’ third AGN 201 training 
and research reactor has gone critical. 

The company's first reactor went 
critical on Oct. 25 with 656 grams of 
U-255 of 20% enrichment and the sec- 
ond on Feb. 25 with 657 grams of 
U-255 of 20% enrichment. The recent 
system (Serial 102) required 654 grams 
of U-235 of 20% enrichment. 

The reactor ANC 201 is the first in 
the world to be mass produced and the 
first and only one in operation judged 
safe enough bv the Atomic Energy 
Commission to allow operation in exist- 
ing buildings in heavily populated areas, 
the company said. It has scheduled one 
AGN 201 system to come off the as- 
sembly line every two weeks. 
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Design ahead with 

Weatherhead 

SWIVEL JOINTS 



Two Plants Share 
Viscount Assembly 

Viscount number 757 for Trans Canada Air 
Lines moves down final assembly line at Vickers 

(top). Twelve Viscount 800 series also are being 
assembled for British European Airways (bottom). 
First of 15 modified 800 series for Continental 
Airlines in subassembly at the main Vickers 
Armstrongs plant at Wcybridgc (center). Sub* 
assemblies from Wcybridge are sent to Burn 
where they arc built into fuselages in fuselage 
shop (bottom), then assembled completely in 
one of two 12-plane “erecting shops" (top). 
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d MICRO SWITCH Precision 

...FIRST IN PRECISION SWITCHING 



Wide variety of switch 
types in the Hercules 

Scries VA enclosed Switches. 


Over 200 MICRO SWITCH 
Precision Switches help 
make Lockheed’s 0-130 
H ercules a superb military 
transport plane 

micro switch Precision Switches are located at over 200 
strategic points to facilitate the fine operation of the Lockheed 
C-130 Hercules, the first propjet transport accepted by the 
U. S. Air Force. 

During five years of planning, designing and manufacturing, 
micro switch engineering service has cooperated with Lock- 
heed engineers of the Georgia Division at Marietta, Ga., in 
the choice of exactly the right switches to perform important 
functions — and to keep on performing them, time after time, 
day after day, anywhere in the world. 


range of from -65“F to +212°F. 

Series DT Double-Pole Double- 
Throw Switches. These switches 
simultaneously make and break two 
independent circuits. The double- 


MICRO switch Precision Switches also perform important func- 
tions in components supplied for this plane by other manufac- 
turers. Even more — they provide important controls fori 
machine tools used in the building of the C-130 itself. 


raally-open and a norn 


Here indeed is a tribute to a new first in Aviation— the Lock- 
heed Hercules — to micro switch’s leadership in the precision 
switch field and to the loyal and intelligent service rendered: 
Lockheed by micro switch Field Application Engineers. 





( ADVERTISEMENT ) 



In choosing data recording equipment, it 
is now feasible to tailor the equipment to 
present and future data handling needs. It 
is no longer necessary to tailor your entire 
program to equipment limitations. 


Choosing A System 


for magnetic tape DATA recording 


When magnetic recording was in the 
audio phase of its development, 

—direct recording. But today, sev- 
eral methods are available. And 
while direct recording is still com- 
mon in audio work, it has taken a 
back seat to modulated carrier tech- 
niques in the more critical field of 

To take advantage of the broad 
range of equipment and techniques 
now available, start with a thorough- 
going analysis of your own present 
and future data handling . . . data 
processing needs. Then, match the 
techniques and individual compo- 
nents to those needs. 

Choose the recording method first: 
Direct recording is limited in data 
work by its poor amplitude repro- 
duction and poor low frequency re- 
sponse on playback. Pulse width 
modulation (PWM) recording is 
excellent for recording a large num- 
ber of channels with limited fre- 
quency response. Digital recording 
offers extremely high data accuracy, 
but relatively low information capac- 
ity. 

FM recording, electronically com- 
pensated for wow and flutter, offers 


a combination of high overall system 
performance, frequency response, 

and information capacity, suiting it 
for most analog recording applica- 
tions. Any or all of these methods 
can be supplied in the same record- 
ing system by inserting the proper 
plug-in circuitry. 

Consider physical requirements 
next: Where you plan to use a sys- 
tem is an extremely important fac- 
tor. To record data in a missile or 
jet, you will obviously need different 
equipment than would be used in a 
laboratory. But reel size, tape width, 
tape speeds, must also be selected. 
And heads, available for recording 
from 2 to 24 data tracks or even 
more, should be specified early. 
Keep in mind also the planned final 
disposition of the data, whether to a 
computer, direct writing recorder, or 
other equipment. 

Finally, select system components 
and accessories: In FM carrier re- 
cording alone, you can choose from 
at least three recording oscillators, 
two reference generators, and sev- 
eral signal and compensation dis- 
criminators. Speed control servos, 
power supplies, and remote controls 
also require attention. 


Needless to say, much of this proc- 
ess of selection requires special ex- 
perience, and should be placed in 
the hands of the competent data re- 
cording systems manufacturer. But 
the important thing to remember is 
that data recording on tape is a field 
in itself, with special techniques and 
special equipment that can be 
matched to virtually any recording 
need. The day when the problem 
had to be tailored to the equipment 
is long past. 

More detailed information on re- 
cording systems and equipment, and 
how to select them, is provided in 
"The Role of Magnetic Tape In 
Data Recording,” available on re- 
quest to Davies Laboratories, Div. 


/ 1 E S LABORATORIES DIV. 
WEbstflr 5-2700 
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Data Dink May Start Vortac-Type Battle 


By Philip J. Klass 

New York-Rcccnt unveiling of the 
Tacan-Vortac data link, in an obvious 
bid for its Common System use, should 
produce long-needed action to formulate 
airspace user operational requirements 
for such equipment. This in turn 
could precipitate another Vortac-typc 
battle between competing techniques 
and equipment. 

Declassification of Tacan data link 
details (AW Mar. 18, p. 31) reveals 
both the ingenuity of the original Ta- 
can design concept, long obscured by 
military security, and the fact that it 
follows closely the "Ultimate Common 
System" concept set forth in 1948 by 
the Radio Technical Commission for 
Aeronautics SC-31 blueprint. 

Full Details 

Tacan is now revealed to be a single 
integrated system capable of providing 
a variety of navigation and communi- 
cation functions, including: 

• Bearing and distance navigation in- 

• Automatic air-to-ground reporting of 
aircraft position, speed, altitude and 
heading. 

• Speedy push-button two-way com- 
munication for routine messages be- 
tween pilot and ground controller. 

• Automatic control of aircraft position, 
speed, altitude and heading from the 
ground, either by human controller or 
by automatic intercept, traffic control 
or landing computers. (This function is 
intended for military use and probably 
would not be included in a Common 
System civil version.) 


parable to 1LS, permitting both manual 
and automatic instrument approaches. 

These added capabilities are at least 
a partial answer to critics who, during 
the recent Vortac controversy, accused 
Tacan of being wasteful of radio spec- 
trum considering the limited service it 
was then officially acknowledged to pro- 
vide. Aviation Week had disclosed 
the existence of Tacan’s data link as 
early as 1955, but details were under 
classification.) 

The data link, like Tacan itself, was 
developed by Federal Telecommunica- 
tion Laboratories under Navy sponsor- 

By adding data link adaptors to air- 
borne and ground-based Tacan or Vor- 
tac equipment, it should be possible to 
greatly relieve over-congested voice com- 
munication channels and case pilot-con- 



AVIATION 


<. April 1, 



Have you the growth 
potential to make 
top money as a 

CONVAIR 
MISSILES 
MAN? 


Get the facts on CONVAIR POMONA in sunny Cali- 
fornia— first fully-integrated missile plant in the U.S.A.— 
designer and builder of the Navy’s terrier supersonic, 
surface-to-air missile. 

Naturally, you’ll work with the most modem electronic 
equipment known. Better yet, you’ll work with the kind of 
engineering talent that creates such equipment . . . that is 
pacing the advance of science into outer space. 

You’ll have the scope and help to show what you can do 
. . . and top pay at every step you progress. You and your 
family will live (California-style) in the lush Pomona Valley 
at the foot of the snow-capped Sierra Madre. No commut- 
ing problems. Ample housing. True country living just 30 
minutes from downtown Los Angeles. 

Openings now in: 

Electronics Operations Research 

Aerodynamics Hydraulics 

Dynamics Mechanical Design 

Thermodynamics Laboratory Test 

Generous travel allowance to Engineers accepted. 

Write now, enclosing complete resume to: 


Engineering Personnel Dept. 3-F 

^CONVAIR f 


POMONA 


POMONA • CALIFORNIA 

CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 


.roller chores. The ground controller 
could then obtain fresh position-alti- 
tude-speed reports on each of 120 air- 
craft every three seconds, information 
that would hike at least an hour to ob- 
tain by voice radio. Transmission of 
each two-way message requires less than 
six thousanths of a second. Equally 
important, the aircraft reports arc ob- 
tained without any effort on the part 
of the pilot. 

The airborne data link gets its 
bearing-distance information automati- 
cally from the Tacan receiver and ob- 
tains altitude, airspeed and heading 
from pick-offs mounted on the cockpit 
instruments. Data link messages arc 
received and transmitted using existing 
Tacan-Vortac receivers and transmit- 
ters with only slight modification. 

Position reports could be displayed 
on a Charactron type of radar scope 
with a coded array that gives aircraft 
identity, speed, altitude and heading as 
well as showing its position. (See 
sketch, p. 85.) 

The aircraft position information 
which Tacan data link provides dupli- 
cates that available from radar, but the 
system also provides airplane altitude, 
heading and airspeed information which 
is not currently available from civil 

Current plans call for obtaining auto- 
matic altitude reporting from the new 
air traffic control radar transponders, 
providing sufficient codes can be made 
available for this purpose. 

Routine Messages 

The ground controller will have a 
choice of 31 different routine messages, 
such as "descend 1,000 feet,” or "call 
in by voice radio,” which he can trans- 
mit merely by selecting the proper but- 
ton on a console and “addressing" the 
message to the desired airplane using 
its registration number or other identity 
code. Within three seconds the mes- 
sage will appear in visual form on a 
panel indicator in the cockpit of the 
airplane to which it was addressed. 

The pilot also would have a choice 
of 31 different frequently used mes- 
sages which he can transmit to the 
controller by selecting the proper push- 
button. (See photo, p. 96.) No ad- 
dress is necessary since it automatically 
goes to the Vortac station to which pilot 
is tuned. After suitable automatic 
processing on the ground the report 
can be remoted by ordinary telephone 
lines to the Air Route Traffic Control 
Center, FTL says. 

Tin's should prove a real boon to in- 
ternational carriers. Aircraft messages 
can be shown in the pilot’s native 
tongue in the cockpit but displayed in 
the controller’s native tongue on the 
ground. 

Perhaps the greatest pay-off for data 
link will come with the advent of auto- 
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Data Link Competition 

The newly announced Tacan data link is certain to run into heavy competition 
both for Common System and military use. Competent observers say its chances 

Principal competition in the military field comes from a new USAF-Navy system 
under development by Radio Corporation of America. The new RCA system 

Telephone Laboratories in a Navy sponsored program. The new system is slated 
to replace the General Electric developed one-way data link now- used by the 
USAF’s Air Defense and Tactical Air Cornntands. Tire GE system is a frequency- 
division type. Both the GE and RCA systems operate in the UHF band, utilize 
communications transmitters and receivers. 

It is doubtful whether the new RCA system will be declassified for civil use for 
sonic years. However, many of the techniques used in the system may not in 
themselves be classified, hence could be used in a civil version. Bell Telephone 
Laboratories representatives recently sounded out the military on this very ques- 
tion and reportedly received a tentative approval. 

For Common System use it is not necessary that civil and inihtarv aircraft both 
use the same data link system, providing the two do not interfere with one another. 

One of the Tacan data link's big advantages for its original intended use aboard 
aircraft carriers may work to its disadvantage for civil use. The idea of a single 
integrated Systran capable of providing navigation, datn-link communications and 
automatic position reporting has many advantages in a space-cramped fighter which 
has practically no enroute communications with different ships. 

However, for civil use some observers question whether it is wise to have a 
data link which operates through the navigation receiver-transmitter instead of 
through the regular communications channels. This means, for example, that 
data link messages go to and from Vortac-Tacan stations and must then be relayed 
by telephone lines to one or more Air Route Traffic Control Centers or airports. 

Another problem arises because Tacan operates at 1.000 me. where blind spots 
or nulls in aircraft coverage arc much more serious than at lower VHF frequencies 
used for civil aviation. This problem could prove more troublesome for the data 
link feature of 'I’acan than for its navigation service. 

Perhaps the most serious political obstacle is the private flyer. To obtain data 
link service he will have to equip his airplane with a Vortac DME at a cost of 
S3.5,000, plus the data link adapter whose cost might run in the same neighborhood. 

On the other hand, some observers question whether it will be possible to develop 
any civil data link system which meets the needs of the airlines and still fits the 
pockctbook of the private flyer. Even the Melpar-dcveloped system, which is a 
sort of slow-scan TV, would require the private flyer to equip his airplane with a 
small cathode ray tube display although the system might be able to work 
through existing VHF communications receivers. 

In any case it seems certain that disclosure of Iacan data link details will 
focus industry attention on the growing need for some sort of data link system 
and the necessity of concerted industry- action to spell out its operational needs. 


matic traffic control computers designed 
to monitor traffic and automatically to 
spot potential conflicts or collisions. 
With data link, the computer could 
automatically transmit an emergency 
message to the aircraft in question with- 
out human intervention or delay of 
waiting for a controller to send the 
message by voice radio. 

Direct to Computer 

Similarly, when a pilot sends a data 
link request for a change of altitude, 
this message could go directly into the 
computer without delay. The computer 
could instantly search its memory for 
possible conflicts, then automatically 
transmit back its approval or denial in 
a matter of seconds. 

Briefly stated, the Tacan data link 
operates somewhat like the distance 
measuring equipment (DME) portion 
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of Tacan or Vortac, but in the reverse 
direction. 

To obtain DME information, the air- 
borne transmitter sends out a pair of 
pulses which travel to the ground Vor- 
tac station where they trigger its trans- 
mitter to reply with a similar pair of 
pulses. These trav el back to the air- 
craft’s receiver which measures the total 
transit time from which it determines 
distance between airplane and ground 

For data link operation, the ground 
station initiates the proceedings bv 
transmitting a brief pulse-coded mes- 
sage to the airborne receiver. When 
received by the aircraft to which it is 
addressed, the ground message is dis- 
played on cockpit instruments and the 
airborne unit responds by transmitting 
back a message giving the airplane's 
altitude, airspeed, heading, bearing and 


PI PUMP 
PRIMERS 


Unique combination 
of mivuntages in 
GF.HOTOU aircraft punt ps 

The Gerotor pump is a positive dis- 
placement type, delivering a prede- 
termined amount of fluid in direct 
proportion to speed. It is a form of 
internal gear pump - simple and com- 
pact in basic design, (has only two 
moving parts). It is lightweight, 
valveless, provides exceptional per- 
formance at high altitudes and has 
low wear over a long service life. In 
addition, it is balanced and extremely 
quiet in operation. 

► Structure and operation of the 
Gerotor pump is relatively simple. The 
moving elements are the toothed 
“Gerotors" - inner and outer. Both 
turn in the same direction and either 
one may be driven. The inner element 
always has one less tooth than the 
outer and the "missing tooth" provides 
a chamber to move the fluid from the 
inlet or suction port to the discharge 
port. (See Figure 1). 



► Low relative speed and closely held 
clearances between the two Gerotor 
elements mean high mechanical effi- 
ciency is maintained. 

► Slow opening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den shock, r apid pressure change and 
turbulence which, in other types of 
pumps, results in foaming and lowered 
efficiency. Thus, Gerotor pumps offer 
exceptionally good performance at 
high altitude. 

k Volveless design insures absence of 
mechanical troubles associated with 
the operating complexity and service 
and wear problems inherent in valve 
construction. 

► Applications for Gerotor aircraft 
pumps lie in the range of pressures up 
to 1000 psi. They are suitable for low 
pressure hydraulic and servo systems, 
hydraulic motors, lube, scavenge and 
booster service, electronic coolant 
pumping in aircraft and guided mis- 
siles, and similar applications. 

k Technical Data - is available and 
your inquiry is invited. Write: 

W. H. NICHOLS CO. 

4S Wood Avenue. Wellhem 54, Menechuiellt 
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distance from the station as well as any 
routine message that the pilot has set 
up to transmit to the ground. 

Tire data link and DME transmis- 
sions take place almost, but not exactly, 
simultaneously without any adverse ef- 
fect on the other. 

Interleaved Transmissions 

The airborne transmitter interrogates 
the ground station for distance infor- 
mation at a rate of 24 times a second 
during normal operation, with an inter- 
val of about 41,000 microseconds (mil- 
lionths of a second) between each in- 
terrogation. The time required to 
make each interrogation is roughly 

250 miles, proportionately less when 
the airplane is closer to the station. 

Thus the airborne DME transmitter- 
receiver has roughly a 38.000 micro- 
second interval of inactivity between 
each DME interrogation. It is during 
one of these free intervals that the 
data link message is received and replied 
to by the airborne equipment. 

The incoming message takes approxi- 
mately 2,918 microseconds to transmit 
and the outgoing reply re quir es 2,272 
microseconds, according to FTL. 

Despite the fact that a ground Vor- 
tac-Tacan station may be serving 100 
or more aircraft simultaneously in re- 
plying to their DME interrogations, it 
too has considerable free time. (Each 
aircraft interrogation occupies about 50 
microseconds of ground station time 
compared to 3,000 microseconds for 
airborne equipment.) 

As a matter of fact the ground station 
must continuously transmit a high den- 
sity of pulses in order to provide the 
Tacan omnidirectional bearing service, 
whether or not it is being interrogated 
by a large number of aircraft. The 
ground station therefore is designed to 
transmit approximately 2,700 pulse 
pairs per second, filling in with random- 
spaced pulses whenever there arc not 
sufficient DME interrogations to pro- 
duce this density. (AW Sept. 26, 1955, 
p. 56.) 

When the new data link feature is 
added, the burst of pulses used to con- 
vey the ground-to-air message is substi- 
tuted for these filler pulses or for re- 
plies to airborne interrogations. So far 
as the airborne Tacan receiver's bearing 
determination is concerned, it detects 
no difference, FTL says. 

The ground station interrupts its 
transmission of filler pulses or DME 
replies 45 times every second to trans- 
mit a data link message to an individual 
aircraft and to await its position report 
and reply. At this rate the system can 
transmit'and receive messages from 120 
aircraft in roughly 2? seconds. 

FTL presently quotes a figure of 120 



ENGINEERS, SCIENTISTS: 


What did they say the 
last time you had an 


IDEA? 


good constructive suggestion and 
are gently reminded that "ideas" 
are the responsibility of others. 
(Strangely enough, these same 


encourage and appreciate creative 
thinking . . . who know that youth , 
inspiration and progress all go 
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Which of these PROBLEMS lit your fields 
of interest in AIRCRAFT R & D ? 


Since 1935, Bell Aircraft has played a vital role as a pacemaker of 
aviation progress. This experience in pioneering new concents has led 
to the design and development of test systems which have pushed aircraft 
performance to new frontiers. As a result of these important contributions 
in Aircraft Research and Development, many projects with both commer- 
cial and military applications have been initiated. Among them is Bell’s 
jet-powered VTOL, the first airplane to successfully combine the vertical- 
lift features of the helicopter with the forward speed of a conventional 
jet airplane. 

Here are some of the pertinent problems with which the Aircraft 
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THE GERMAN AIR FORCE 
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TO SPECIFY ORENDA... 


For a u ’ell- 
defended future . . . 

IROQUOIS, 

Orenda's supersonic 
turbojet. 



DME replies or filler pukes. Tacan bearing-distance functions arc not adversely affected. 


aircraft as the maximum number that 
can obtain DME-data link service from 
a single Vortac-Tacan station. This fig- 
ure is somewhat higher than the 100- 
aircraft figure previously thought to be 
the limit for Tacan operation. Recent 
FTL tests suggest that the figure can 
be raised to something approaching 1 50 
aircraft, according to Ben Alexander, 
director of FTL's electronic systems lab- 
oratory. 

The capacity of a single Tacan-Vortac 
station with data link is limited by its 
DME service capability rather than by 
data link, and the former in turn is 
limited by the 5 kw. peak power avail- 
able from existing Tacan ground sta- 
tions, according to P. C. Sandretto, 
vice president and technical director of 
FTL. 

When a Tacan-Vortac station is 
transmitting data link messages to 120 
aircraft, this function occupies less than 


10% of its total transmission time. 

Because aircraft DME interrogations 
reach the ground station on an en- 
tirely random basis, one (or more) may 
arrive at the instant that the ground 
station is transmitting a data link mes- 
sage in which ease there will be no 
DME reply. However, the next interro- 
gation from that particular airplane 
should arrive at an instant when the 
ground station is not so occupied since 
the airplane interrogation occurs at a 
rate of 24 per second and the data link 
transmissions occur at a rate of 45 per 

Failure to receive a single DME 
response poses no problem for the air- 
borne Tacan-Vortac equipment since 
it is designed to operate satisfactorily 
when it receives as few as 50% replies 
to its interrogations. This capability is 
necessary even without data link since 
an aircraft DME interrogation can ar- 
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ROLLS-ROYCE 

GAS TURBINES 
for 

short, medium 
and long range airliners 


AVON DART 

turbo jet propeller turbine 


DE HAVILLAND COMET 
SUD-AVIATION CARAVELLE 


VICKERS VISCOUNT 
FOKKER FRIENDSHIP 
AVIATION TRADERS ACCOUNTANT 


CONWAY 

by-pass turbo jet 

BOEING 707 
DOUGLAS DC-8 


TYNE 

propeller turbine 

VICKERS VANGUARD 
LOCKHEED ELECTRA 


Rolls-Royce gas turbines have already Jlown more than 2,000,000 hours 
on scheduled airline service 


ROLLS-ROYCE LIMITED, ENGLAND, SCOTLAND, CANADA, AUSTRALIA 



( b ) AIR TO GROUND MESSAGE 


DISCRETE DATA 


TELEMETERED DATA 
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iploy both binary coding and pulse-position modulation. Each pulse shown represents pulse-pair. 


rive when the ground station is occu- 
pied replying to another aircraft. In 
radar beacon terminology, receipt of 
50% replies is referred to as a “50% 
countdown.” 

Alexander says that the addition 
of data link service does not increase 
the normal Tacan countdown by more 
than 10%, thus docs not interfere 

The same synchronizing signal now 
transmitted bv a Tacan ground station 
at 1/135 second intervals to permit 
the airborne receiver to determine air- 

ni/.cd signal for coding and decoding 
data link messages. As in the basic 
Tacan-Vortac DME, pairs of pulses arc 
used in the data'link message, instead of 
single pulses, to make the system less 
susceptible to spurious noise. 

The ground-to-air message (see 
sketch, above) consists of 35 pulse pairs 
employed as follows: 

• Start Pulses (two pair) transmitted 
59 microseconds after the end of the 
regular Tacan reference signal, initiate 
the start of timing and decoding cir- 
cuits. 

• Address Pulses (four pair) arc trans- PULSE-POSITION modulation is used to transmit both desired and actual aircraft position. 
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mitted in any four of nine possible time 
slots or positions, providing 126 differ- 
ent possible addresses. If tnc four pulse 
pairs arrive in the proper position, 
coinciding with the individual airplane's 
assigned code, the message is passed; 
otherwise it is rejected. If any more or 
less than four pulse pairs arc received, 
the message also is rejected. 

• Variant Address Pulses (three pair) 
permit a pilot-adjusted modification of 
airplane identity code in the event that 
two aircraft with identical address codes 
arc operating into the same station. For 
civil use these variant pulses could be 
used to provide an increased number 
of basic airplane identity codes. 

• Spare (one pair). 

• Preselected Message Pulses (six pairs). 
One, two, three, four or five pulse pairs 
are transmitted in a binary code which 
provides 31 different possible routine 
messages. The parity check pulse pair 
is transmitted, when necessary, to make 
the total number of pulse pairs trans- 
mitted in this section of the message 
equal to an even integer, i.c. 2,4,6. This 


checks that no pulse pair was lost or 
gained which could cause an incorrect 
selection of message to be displaced in 
the cockpit. 

• Mode Pulses (six pair). This part of 
message shows pilot whether he is un- 
der control (and in communication 
with) traffic control, approach control, 
landing control, tower, etc. A single 
pulse pair conveys this information by 
its position in any one of six different 
possible time slots. This part of the 
message also serves to check on spurious 
noise, since there should be a pulse 
in only one of the six time slots, none 
in any of the others. If there arc two 
or more pulse pairs, the data link dis- 
regards the message and “listens” for 
the next one three seconds later. If it 
finds more than one pulse pair in this 
part of the message on three successive 
times, it automatically drops red warn- 
ing flats on all data link instruments to 
indicate that the system is not perform- 
ing properly. 

• Seale Change Pulses (two pair). The 
military system uses distance measuring 




Through the 
efforts of engineers 
The Garrett Corporation 
has become a leader in many 
outstanding aircraft component 
and system fields. 
Among them are: 

air-conditioning 
pressurization 
heat transfer 


turbomachinery 
The Garrett Corporation is also 
applying this engineering skill to the 
vitally important missile system 
fields, and has made important 
advances in prime engine 
development and in design of 
turbochargers and other 
industrial products. 
Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your creative 
talents and offer you the opportunity 
to progress by making full use of 
your scientific ability. Positions 
arc now open for aerodynamicists 
. . . mechanical engineers 
. . . mathematicians . . . specialists in 
engineering mechanics . . . electrical 
engineers . . . electronics engineers. 
For further information regarding 
opportunities in the Los Angeles, 
Phoenix and New York areas, 
write today, including a resume 
f your education and experience. 
Address Mr. G. D. Bradley 
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Because most missiles and drones are 

self-destructive, it is important that the 

components in their guidance systems 
be both highly accurate and dependable 
and be producible in quantity at low 
cost. The AiResearch scrvo-controller 
meets the above requirements. 

It operates as follows ; an AiResearch 
servo-amplifier weighing less than .7 of 
a pound amplifies electric signals from 
an inertial guidance source and 


converts them to command signals. 
These in turn are transmitted to an 
AiResearch electrically-powered light 
weight linear actuator which adjusts 
control surfaces of missile or drone to 

The servo-controller can operate 
from either a DC or AC power supply. 
It can also be designed to take signals 
from celestial, telemetering or pre- 
programming sources to maintain or 


vehicle. It is another example of tlie 
AiResearch Manufacturing Division’s 
capability in the missile field. 

Inquiries are invited regarding 
missile components and sub-systems 
relating to air data, heat transfer, 
electro-mechanical, auxiliary power, 
valves, controls, and instruments. 

Outstanding opportunities for quali- 
fied engineers. 


AiResearch Manufacturing Divisions 
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and altitude indicators with a choice o( 
scales. For example, distance can be 
displayed with a 20 or 200 mile scale. 
The ground controller can use data link 
to switch scale on these instruments. 
When this is done, scale change pulses 
arc transmitted to drop a yellow warn- 
ing flag on the cockpit instrument to 
c-all the change to the pilot's attention. 
He acknowledges by pushing a button 
which raises the yellow flag and trans- 
mits an acknowlcgc message to the 
ground. 

• New Command Pulses (five pair) are 
used to alert the pilot that changes 
have been made in the desired (com- 
mand) altitude, airspeed, heading, bear- 
ing or distance which he should assume. 
The pulses actuate warning lights or 
flags on the particular instrument in- 
volved. By pushing a button, the pilot 
automatically acknowledges receipt of 
this warning to the ground. 

• Synch Checks Pulses (one pair) pro- 
viding a time-base check on the message 
decoding at its midpoint, just prior to 
decoding the magnitude of commands 
from the ground. If the svnch cheek 
is off bv more than two microseconds, 
the complete message is disregarded. 

• Command Data Pulses (five pair) pro- 
vide the information for positioning 
markers on the cockpit panel indicators 
showing the pilot the altitude, airspeed, 
heading, bearing and/or distance that 
the ground controller wants the airplane 
to assume. Pulse position modulation 
is used to transmit this data, with the 
time-base position of the first pulse pair 
proportional to command airspeed, the 


time base position of the second pulse 
pair proportional to command altitude, 
and so on. Because less accuracy is 
required for speed and altitude, a briefer 
time base is used. FTL says that head- 
ing^ and bearing can be transmitted 

half degree; distance error is only one- 
half mile on the 200 mile scale; altitude 
error is only 500 feet on the 50,000 
foot scale and airspeed error is 10 knots. 

Air-to-Ground 

Approximately 15 microseconds after 
the ground-to-air message is completed, 
the airborne message is transmitted. 
Its content and structure is similar but 
not identical. The major difference is 
that pulse-position coding similar to 
that used in the ground-to-air message 
for sending command information, is 
used entirely in the air-to-ground mes- 
sage both for transmitting acknowledge- 
ments, routine messages and airplane 
position reports. 

Tlic reason for using pulse-position 
coding instead of binary-digital coding 



MILITARY Tacan data link, shown in proto- 


is the fact that the latter technique re- 
quires the transmission of more pulse 
pairs which would overload the existing 
airborne Tacan-Vortac modulator which 
can only handle 125 pulses per second. 

Although the Tacan data link is 
ca|>ablc of transmitting and receiving 
messages from 120 aircraft in 2i sec- 
onds, under certain conditions it may 
be desirable to contact individual air- 
craft more or less frequently. For ex- 
ample, during final approach, or during 
critical phase of an intercept, it may 
be desirable to send "command” data 
every second or less. However, this 
means either that fewer aircraft can be 
served or that some aircraft must accept 
data link messages at a slightly slower 

Magnetic Storage 

Data link messages are stored on a 
magnetic drum prior to their trans- 
mission. When the message is pre- 
pared by the ground controller or auto- 
matic computer, it specifies a "service 
rate” i.e. the frequency at which the 
message should be transmitted to each 
aircraft. Present service rates range 
from 0.2 second to 6 seconds. 

Messages arc stored on the drum in 
a different digital code language from 
that used in the data link message, hence 
must be recoded prior to transmission. 
A line-finder scans the stored messages 
and their specified service rates to be 
sure that they go out on schedule. 

If the specified service rates can not 
-be met with current traffic loads, then 
the system automatically cuts back all 
aircraft, except those getting the most 
rapid service (in final approach), to the 
next slower sendee rate, FTL says. 

The magnitude drum also is used 
to store the most recent aircraft posi- 
tion reports and messages. The posi- 
tion reports arc compared with the last 
reported position-spced-altitudc to 
check the accuracy of the latest report. 
If there is too great a deviation, suggest- 
ing a possible message disturbance, the 
latest report is ignored, FTL says. 

Any number of users including air- 
lines and several traffic control centers, 
located remote from the storage drum, 
can interrogate it to obtain position re- 
ports on individual aircraft using only 
normal telephone circuits, FTL says. 
The storage drum could be located at 
an Air Route Traffic Control center, 
connected by long-lines to a distant 
Vortac-Tacan site where the data link 
decoding and encoding equipment was 
installed. 

FTL President Henri G. Busignics 
reports that the company is currently 
testing a Tacan instrument approach 
system, providing a 1,000 me. localizer 
and glide slope. The former is being 
developed under Air Force sponsorship, 
the latter with FTL funds. 

The present airborne Tacan data link 
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More light planes are equipped 
with Sensenich Propellers than 
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Midget- Computor 


Midget all-transistor digital computer, 
called RECOMP, developed bv North 
American Aviation's Autonctics Division, is a 
general-purpose machine, ruggedized for 
transportability and weighing only 200 lb. 

ment Center. Computer has built.in self- 



adapter which the Navv currently is 
evaluating weighs about 50 pounds, oc- 
cupies a volume of one cubic foot, and 
uses 159 vacuum tubcs-roughlv twice 
the number used in the basic Tacan set. 

However, any military production 
design probably would be transistorized, 
according to Alexander and probably 
would employ around 250 transistors. 

FTL currently is developing a 
stripped-down transistorized version of 
the Tacan data link for possible civil 
use. 

It provides all of the aircraft position 

inunication features of the military ver- 
sion but has no provisions to enable 
the ground controller or computer to 
display desired (command) position, 
altitude, airspeed and heading informa- 
tion in the cockpit. 

This stripped-down civil version will 
weigh about 14 pounds, occupy a i 
ATR-size case, FTL's Sandretto says. 

Expansions. Changes 
In Avionics Industry 

Duties Corporation, Ft. Worth, 
Texas, is name of newly formed com- 
pany which will provide research, de- 
velopment and consulting services in 
field of computers and data processing. 
Kenneth L. Austin is president. Ad- 
dress: 6000 Camp Bowie Blvd. 

Other recently announced expansions 


0R0 

ANNOUNCES 

Challenging 
Openings in 

OPERATIONS 

RESEARCH 

Operations research is a 
fast growing and practical 
science attracting some of the 
best brains in the country. Its 
future is unlimited. If you 
want to join a group of pio- 
neers in this exciting field, we 
invite you to investigate the 
openings on our staff. 

1. A record of experience in 
operations research, out-dis- 
tanced by perhaps no other 
organization. 

2. A scrupulously maintained 
professional approach and 

3. The team approach to 
problem solving. On each 
team are representatives of 
varied disciplines— sometimes 
three, occasionally as many 
as a dozen. 

4. Fully equipped digital and 
analog computing facilities. 

5. ORO occupies several 
buildings in Chevy Chase, 
Maryland, one of America’s 
mostattractive suburbs. Pleas- 
ant homes and apartments in 
all price ranges are available. 
Schools are excellent. Down- 
town Washington, D. C., with 
its many cultural and recrea- 
tional advantages is but a 
20-minute drive. 

6. Favorably competitive: 
salaries and benefits, exten- 
sive educational programs, 
unexcelled leave policy. 

FOR DETAILED INFORMATION, 

OPERATIONS RESEARCH 
OFFICE [~oiTl 
The Johns Hopkins 
University 
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Another tribute to the U. S. Air Force . . . 


NOW READY 
FOR IMMEDIATE 
PRODUCTION! 

Neiv Certified GLOBAL 

SURVIVAL KIT 

Perfected, demonstrated and tested, ready 
for immediate production and delivery! 



Through cooperation of the U. S. 
Air Force, we of H. Koch & Sons 
are proud to announce we have the 
only operable global survival kit — 
already thoroughly perfected, dem- 
onstrated and tested — and fully 
meeting all Air Force specifications. 
These global survival kits were de- 
veloped for the Aero-Medical Lab- 
oratory at Wright-Patterson Air 
Force Base, Ohio. They are made 
of precision molded Koch Fiberglas, 
designed and completely tooled to 
fit into the bucket of ejection seats 
in Boeing's B-52, Convair's B-58, 
F-102 and F-106, Lockheed’s F104, 
McConnell's F101, and North 
American’s F-107. 

Tests have already been completed. 
They prove the Koch Survival Kit 


is completely developed, 100% op- 
erable, and immediately ready for 
production to meet the most press- 
ing of deadlines. Air Force certified 
reports of these tests are available 

If you have a commitment to meet, 
telephone Corte Madera 1340. We 
repeat: we are ready to give imme- 

H. Koch & Sons is proud to be the 
first to complete this difficult and 
complex design and engineering as- 
signment. We are proud that, as 
an experienced pioneer in Fiberglas 
fabrication, we have again demon- 
strated our ability to design — engi- 
neer — and deliver on time, and on 
schedule. 


H. KOCH & SONS 

The firm without a UR. 


and changes in the avionics industry 
include: 

• Scrvionics, Inc., West Hempstead, 
L. I., is name of another new firm, this 
one specializing in automatic controls 
and instrumentation. President is 
Joseph D. Mazzaglia. fonncrly with 
Servomechanisms, Inc. Address of new 
company: -111 Hempstead Turnpike. 

• Aviation Instrument Manufacturing 
Corp., Houston. Texas, (formerly 
Allied Instrument Man. Corp.) has 
broken ground for construction of new 
$50,000, 5.100 sq. ft. engineering and 
manufacturing facility. Company makes 
line of lightweight aircraft instruments. 

• Alwac Corp. is new name of the 
former Logistics Research Corp.. Haw- 
thorne, Calif. Company recently moved 
to Hawthorne from its previous Re- 
dondo Beach location. 

• International Electronic Research 
Corp., Burbank, Calif., maker of heat 
dissipating tube shields, has acquired 
new building at 145 Magnolia Blvd. 
which more than triples original 
manufacturing space. 

• Edo (Canada) Ltd., is name of wholly 
owned subsidiary formed by Edo Corp!, 
College Point, L. I.. N. Y„ maker of 
avionic and aircraft products. Company 
plans to build Canadian facilities near 
Cornwall, Ontario for new subsidiary. 




To that rare breed of men who can 


"see” the shape of things to come: 

We can use your ideas in 
Large Rocket Engineering 

We have a small but heavyweight group here at Rocketdyne 
known as the Preliminary Analysis & Design Section. 

These are our idea men. It’s their job to see the Big Picture . . . 
to approach outer-space projects without earthbound prejudice 
... to anticipate problems and sense the likeliest ways to solve 
them. They are qualified experts in a broad range of fields. Some 
have extraordinary imaginations: others are brilliant analysts; 
but all share the ability to hit the highlights without becoming 
enmeshed in the details. In short, they are scientific skirmishers 
who scout each new challenge— then summon research and 
development specialists to meet it. 

If this sounds like your kind of group, you may be the very 
man we’re seeking for one of the several jobs now available. We 
can’t describe them in detail here, but they include Controls, 
New Concepts (nuclear and ion applications). Preliminary 
Design, Fluid Mechanics, Heat Transfer, Engine & Missile 
Systems, and Military Operations Analysis. 

We can use men with advanced degrees and solid experience 
in control systems and power-plant design. If you are a young 
engineer or physicist with an M.S. or Ph.D. and an analytical turn 
of mind, we can offer on-the-job training in many pioneering 
fields where experience is practically nonexistent. 

like to do. Write: A. W. Jamieson, Rocketdyne Engineering Per- 
sonnel Dept. W-4, 6633CanogaAve., Canoga Park, California. 


ROCKETDYNE fe 

BUILDERS OF POWER FOR OUTER SPACE 
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Shipboard Servicing for Seaplanes Tested 

Complete shipbornc servicing and repair facility for large seaplanes is shown during Chesapeake Bay demonstration. The vital element in the 
operation of independent, long-range seaplane striking forces is being developed further to accommodate the transonic P6M SeaMastcr. 
Exercise with Martin P5M Marlin antisubmarine aircraft and LSD (Landing Ship Dock) was conducted for benefit of Navy officers and 
Martin engineers. Stern of the LSD is ballasted down 13 ft. (top). Marlin beaching gear is floated to the aircraft and attached (above, 
left). Seaplane is balanced by beaching gear as tie-down is completed and LSD stern is raised (above, tight). Major repair begins (below). 



NEW AVIATION PRODUCTS 




Accelerometer 

Accelerometer for high speed aircraft, 
missile and fire control applications is 
available in variations designed to MIL- 
E-5400 and MIL-E-5272A. It is in use 
in USAFs North . 

Movable copper mass is supported by 
parallelogram spring providing almost 
friction-free " 


tentio 




oved 


along resistance winding by accelera- 
tions parallel to sensitive axis. Mass 
travel in all other directions is restrained. 
Stops limit ovcrtravcl of mass permit- 


ting instrument to withstand high ac- 
celeration shocks. Damping is provided 
by eddy currents generated as mass 
moves through field of permanent mag- 
net. Filling hermetically scaled case 
with silicon fluid reduces internal reso- 
nance, provides resistance to vibration 
and adds slightly to total damping. Bal- 
anced range models are available in 
ranges from ± 1G to ±SG or up to 30G 
with reduced damping. Ultra-sensitive 
ones can be made with ranges as low as 
±0.1G. 

Gcnisco, Inc., 2233 Federal Ave., Los 
Angeles 64, Calif. 

Missile Lubricant 

Chlorofluorocarbon grease, called 
Halocarbon Grease Series 25-10. is a 
blend of low molecular weight polymers 
of chlorotrifluorocthylcne containing no 
silica, soap or other non-halogen thick- 
eners. It is inert to such rocket propel- 
lants as fuming nitric acid and 90% 
hydrogen peroxide as well as compressed 
oxygen, mixed acids, caustic solutions 
and various halo-fluoride gases. The 
new grease has been field tested by sev- 


ieal reaction or poor .thermal stability. 
Grease characteristics are retained in a 
temperature range from 30F to 27 5F. 
Above this temperature it is a good clear 
oil lubricant to 550F. Modifications are 
being offered for special conditions as 
low temperature or low vapor pressure. 

Halocarbon Products Cotp., 82 Bur- 
lews Ct., Hackensack, N. J. 
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Stronger Propeller for Super Constellation 


Precision Spectrometer 

High precision spectrometer to check 
angles of prism faces, gage block com- 
binations, instrument assemblies, etc. is 
accurate to 0.1 sec. of arc. One divided 
circle is used to read both specimen 
table and telescope positions. Table 
and telescope can be rotated inde- 
pendently and with or without the cir- 

One telescope is mounted on the 
main bearing and the other is mounted 
on a swinging pillar. Both have microm- 
eters at the eyepiece ends which can be 
rotated through 90 deg. from the hori- 
zontal for vertical measurement. A 
collimator, also on a pillar, can be set 
anywhere on the ring. Its objective is 
larger and of longer focus than the tcle- 

Engis Equipment Co., 431 S. Dear- 
born St., Chicago 5, 111. 

IR Detector Cooler 

New series of nitrogen cryostats which 
can cool infrared detectors to about 
— 196C is available for both military 
and laboratory applications. Cryostats 
are completely closed recirculating sys- 


Variable permeance rectilinear force 
or load transducer has less sensitivity to 
temperature changes than linear vari- 
able differential transformers or strain 
gages. Repeatability is nearly 100% and 
resolution is limited only by external 
circuitry. Control system available per- 
mits full scale readout to be set for less 
than one-tenth of full range, making 
transducer useful for many force or load 

tension without mechanical adjustment. 

Crescent Engineering and Research 
Co., 5440 N. Peck Rd., El Monte, 
Calif. 


FAMILIAR 



BRIGHT 
NEW BEAT! 


terns with no danger of spilling or loss 
by evaporation. Cooling heads and thus 
the detectors can be moved or ro- 
tated while operating. Laboratory 
model consists of miniature cooling 
head and compressor-regulator using 
Joulc-Thompson effect and principle of 
regenerative cooling. -It is designed to 



operate on nominal 1-17 VAC power 
supply. Military model is extremely 
light, meets JAN specifications, is pack- 
aged for airborne installations and oper- 
ates on 28 VDC. It consists of three 
parts: pump, regulator and cooling head. 
Heads with heat pumping capacity of 
1.5 to 5 watts are available to fit wide 
range of sizes and shapes of re-entrant 
Dewar detector units. 

Perkin-Elmer Corp., Norwalk, Conn. 

Vibration Instrument 

Optical displacement and vibration 
measuring instrument may be used with 
shape, size or composition of specimen. 
It measures amplitude, frequency and 
wave form of shake tables, vibration 


One company after another plays “Your Future With Us”, hoping 
to make a hit. The reason is obvious: today there are more open- 
ings at all levels for engineers and skilled technicians than there 
are qualified men to pick up the pay checks. 

We play the tune, too, but we like to think ours has a new 
twist, a bright new beat. Since Sikorsky is a young company in a 
new and different field, our fresh approach comes naturally. Even 
though we pioneered the modern helicopter, our baby has had 
less than two decades to prove its unique capabilities. 

While making no attempt to deny our youth, neither do 
we attempt to reject the plaudits earned in these few short years. 
Helicopters are acclaimed everywhere as the world’s most versa- 
tile aircraft. We look to you to help Sikorsky helicopters become 
the world’s most versatile means of transportation. And we offer 
you the kind of career that naturally follows such a challenging 
assignment. 

Getting acquainted, of course, is a give-and-take propo- 
sition. You can start the ball rolling with a resume to Mr. Richard 
Auten at our Bridgeport Personnel Department. 



SIKORSKY AIRCRAFT 

BRIDGEPORT-STRATFORD, CONNECTICUT 



A .0001-in. light spot from a cathode 
ray tube (frequency response 1 me.) is 
projected by a 100 X microscope onto 
the work. A multiplier photocell servos 
the spot to follow motion. 

Optron Corp., 3526 State St., Santa 
Barbara, Calif. 

Oxygen Converter 

New 5-liter liquid oxygen converter 
offers improved performance through 
use of an economizer circuit. Circuit 
takes supply from the top or vapor 
phase of the container during periods 
of excessive pressure, utilizing oxygen 
which woud otherwise be dumped by a 
relief valve. Increased efficiency pro- 
longs flow, reduces valving. Equipment 
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includes panel with means for connect- 
ing external vent valving, build-up and 
relief valve overflow. Connections func- 
tioning from an integrally-mounted ca- 
pacitance probe are provided for capaci- 
tancc-typc gaging system. Single cast 
housing holds pressure opening valve 
and pressure closing valve which oper- 
ate reciprocally to regulate economizer 

Aro Equipment Corp., Bryan, Ohio. 


USAF Contracts 

Following is a list of unclassified con- 
tracts for 525,000 and over, as released 
by Air Force Contracting Offices: 
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Cessna's "NEW LOOK" 
provides greater opportunities 
than ever! 

Our plan for continuous, controlled expansion— based 
on a healthy balance between military and commercial 
aircraft projects— pays off for you! Creative freedom and 
an unhampered pursuit of challenges are part of your 
"heritage” at Cessna— and, the new, two-story, 44,000 
square foot building illustrated below— designed exclu- 
sivcly^and specifically for our engineers- can be your 

You and your family will enjoy making Wichita 
your home, too! It was not without much forethought 
that the founders of Cessna located here. Third fastest- 
growing city in the United States, Wichita is a friendly 
City ... a busy city . . . ideal for family life and 
recreation. The school system is excellent . . . with above- 
average facilities . . . easily accessible in all residential 
districts. Why not join Cessna— and GROW with 
Cessna? Your future is our future! 

Opportunities available for 

• Airframe Design • Jet Propulsion Engineer 


Engineers 

• Weight Control 
Engineers 

• Power Plant 
Installation Engineers 
(Jet and Reciprocating) 

• Airframe Stress 
Analysts 

(Competin' 


Flutter and Dynamics 
Supervisor 
Production Liaison 
Engineers 

Technical Illustrators 
Catalog and 
Maintenance Writers 
Engineering Checkers 
qualified applicants! 


NON-CITIZENS WELCOME 


Lessna 


engineers: 


write, 
wire 
or call 

Professional 

Placement 

Supervisor 

Cessna Aircraft 
Company 
Dept. AW 

5800 East Pawnee Road 
Wichita, Kansas 
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AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 



SYSTEMS ENGINEERS *' 

FOR NEW 

SYSTEMS ANALYSTS 


(engineering and mathematics) 

SYSTEMS 

CIRCUITRY DESIGN ENGINEERS 

MISSILE 

SERVO DESIGN ENGINEERS 

^ SYSTEMS 

COMPONENT PACKAGING ENGINEERS 

HELICOPTER 

(mechanical and electrical) 

INSTRUMENTATION 

ETCHED CIRCUIT DRAFTSMEN 


MICROWAVE TECHNICIANS 


AERONAUTICAL COMPANY 


Navy Contracts 


Following is a list of unclassified con- 
tracts for 525,000 and over, as released 
by Navy Contracting Offices: 



Army Contracts 

Following is a list of unclassified con- 
tracts for $25,000 and over, as released 
by Army Contracting Offices: 
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SAFETY 


CAB Accident Investigation Report: 

Victim’s Own Error Held as Cause of Fall 
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f 

FOR ENGINEERS WHO WANT THE 
OPPORTUNITY FOR PROFESSIONAL LEADERSHIP 


...THERE ARE THESE 
POSITIONS IN 
AIRBORNE ELECTRONICS 
WITH RCA 


Join RCA Airborne Electronics and you’ll work on a complete, 
integrated electronic system for aircraft! This is one of the con- 
tinuing, stimulating projects now underway at RCA Camden. There 
arc immediate openings for engineers and scientists who would like 
to apply their experience in this very advanced effort that includes 
the Airborne Weapons Systems fields of: 


• Airborne Systems 

• Airborne Fire Control 
Engineering 

• Airborne Communicatia 


• Airborne TV 

• Computers 

• Servomechanisms 

• Infrared 


• Automatic Flight Control 


Specifically, RCA now has openings of great interest to men with 
BS degrees in Electrical or Mechanical Engineering, or Physics. 
You preferably should have some experience in the phases where 
these opportunities arc open: 


• Vibration and stress analysis 

• Electronic thermal design 

• Transistorization 

• Precision, mechanism design 

• Pulse circuitry 

• Communications systems analysis 

• Electronic equipment packaging 

• Aircraft installation and structures design 

• Reliability and environmental problem solution 


There’s extra satisfaction, stability, security in RCA benefits that 
are among the industry’s most liberal . . . excellent starting salaries 
. . . Tuition Refund Plan for advanced education ... the small- 
company atmosphere of RCA’s small working groups. 


Please send a resume of your education and experience to: 


V 



Mr. Robert A. Wallace 
Engineering Personnel, Depl. A-12D 
Radio Corporation of America 
Bldg. 10-1, Camden 2, New Jersey 

RADIO CORPORATION of AMERICA 

Defense Electronic Products 

J 


N 45V there was no means ol 
the door from fully opening if 




revealed that the door c 
cidcn tally. 

Many operators of DC-5 aircraft equipped 
with air stair doors have a safety device 
installed, such as a quickly removable chain 
preventing full door opening, or a means 
of retarding movement of the unsafe- 
guarded door latch handle. 

There have been several accidental open- 
ings of the air stair door on aircraft operated 
by other air carriers. These incidents were 
without fatality or injury because of the 
installation of safeguards on the door. Since 
this accident Piedmont Airlines has in- 
stalled on its entire fleet a means of safe- 
gnarding against accidental opening of the 

As a result of its investigation of this 
accident, the Civil Aeronautics Board rec- 
ommended to the Administrator of Civil 
Aeronautics that an Airworthiness Directive 
be issued requiring correction of this unsafe 
condition. 


ANALYSIS 

The air stair door is a feature of the 
past few years and it is physically located 
in the same position as the side-hinged 
original door of DC-3 aircraft. The appear- 
ance of the door with the five integral 
steps facing the interior suggests only an 
exit, and it must be remembered that Mr. 
Pruitt had boarded the aircraft through 
this door. 

As stated, the seat belt sign had been on 
for the entire 22 minutes of the flight be- 
cause of anticipated turbulence. However, 
the turbulence did not develop. In fact, 
both passengers and crew stated that the 
Bight was smooth. Therefore, it is highly 
improbable that Mr. Pruitt was thrown 
against the door by turbulence 

In view of the investigation which found 
the door latching mechanism normal in 
its operation, it must be concluded that the 
passenger opened the door by operating the 
unlatching handle. 

It is probable that Mr. Pruitt, after find- 
ing the lavatory occupied, stood in the 
area by the main door and while there 
accidentally grasped the door handle and 
moved it to the open position. This ac- 
cidental act is substantiated by the state- 
ment of a passenger who observed Mr. 
Pruitt's efforts to retain his grasp of the 
doorframe from outside the aircraft. A 
lack of normal acuteness on the part of 
Mr. Pruitt is suggested by the evidence of 
his drinking before arrival at the airport. 

FINDINGS 

On the basis of all available evidence 
the Board finds that: 

1. The aircraft, the carrier, and the 
crew were currently certificated. 

2. Turbulence was not a factor in the 
accident. 

3. The cabin door was closed, latched and 
inspected by the crew prior to departure. 

4. There was no failure or malfunction 
of the main cabin door. 

5. Passenger Pruitt left his seat to go to 
the lavatory’, accidentally opened the cabin 
door, and fell to his death through the 
opening. 

6. The purser was temporarily absent 
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from the cabin in the performance of his 

7. The interior of the door was not 
placarded or otherwise safeguarded against 
inadvertent opening, nor is it required. 


PROBABLE CAUSE 


The Board determines that the probable 
cause of this accident was a passenger's ac- 
cidental opening of the main cabin door 
in flight. 

By the Civil Aeronautics Board: 

/$/ James R. Durfce 
Is/ Chan Gurney 
/ s/ Ilarinar D. Denny 
/s/ G. Joseph Minetti 
SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notified 
ol the accident on the night of June 1 3. 
1936. An investigation was immediately 
initiated in accordance with the provisions 
of Section 702 (a) (2) of the Civil Aero- 
nautics Act of 1938. as amended. 


AIR CARRIER 



FLIGHT PERSONNEL 


Captain Baxter B. Slaughter, Jr., age 34, 
held a currently effective airman certificate 
with an airline transport rating and equip- 
ment rating for the type of aircraft involved. 
He had a total of >,368 hours in DC-3 
aircraft. His last en route check was on 
August 18, 1955, and bis last proficiency 
check was on December 7. 1935. His last 

cessfiiliv on January 3. 1936. 

First Officer Hairy A. Schulze. Jr„ age 
34, held a currently effective airman cer- 
tificate with an airline transport rating and 
equipment rating for the type of aircraft 
involved. He had a total of 6,020 flying 
hours, of which 2,958 hours were in F1C-3 

He passed his last instrument check on 
May 31. 1956, and last CAA physical ex- 
amination on January 20, 1956. 

AIRCRAFT 

N 45V, a Douglas DC-3C, serial num- 
ber 18984, had a total of 26,536 flying 
hours, including 9,518 hours since last 
major inspection. Time since last No. 2 
line maintenance was 31 hours. The aircraft 
was currently certificated and properly main- 

The aircraft was equipped with Pratt 
and Whitney R1 830-92 engines and Hamil- 
ton Standard 25E30 propellers, with model 
6353-1SA blades. 


Immediate Opportunities 
for 

HIGH LEVEL 
ENGINEERS 

experienced in the missile 
components field 

AERODYNAMICS (SUPERSONIC) GUIDANCE AND CONTROLS 
MISSILE STRUCTURES ROCKET PROPULSION 

A new creative engineering group is now being formed 
by Solar at San Diego for a challenging new project. 

This is an exceptional opportunity to rapidly advance 
your career. And you can enjoy life more while you 
progress . . . San Diego’s climate is the finest in the U. S., 
and the area offers unmatched cultural and recreational 
facilities. Solar is a medium-size company (2800 people 
in San Diego) founded in 1927. Personnel policies are 
advanced, including a profit-sharing retirement plan. 

Please send resume of your qualifications and educa- 
tion to Louis Klein, Dept. E-137, Solar Aircraft Com- 
pany, 2200 Pacific Highway, San Diego 12, California. 


SOLAR 

AIRCRAFT COMPAI 
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WHO'S WHERE 



EMPLOYMENT OPPORTUNITIES 


MECHANICAL 
ENGINEERS 


Ever wanted to be a member of a real 
championship team?? As a member of the 
Product Development Engineering 
Department your “team play" will include: 



neans of accomplishment, 
lo a more communicable 
Vi HAT, WHY, WHERE 
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BURROUGHS CORPORATION 

RmcawIi Ceiitoi 

PAOLI, PA. 

• STAFF CONSULTANTS 
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FOR RATES 
OR INFORMATION 


Contact 

DL WcQnaJM 

Office nearest VJoa. 


MSB 

kTI, 37 


-s». 





OUR ENVIRONMENTAL LABORATORY 




SSSSsSSfc? 


★ 

For further information, 
call collect: 

POplar 1-1100 



GENERAL ^ ELECTRIC 
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GENERAL 0 ELECTRIC 



HOW DO YOU GROW 
ATARMA? 

Through diversification! 
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CHIEF PROJECT ENGINEER 

^SssestkS™ 

POSITION VACANT 
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thi> new project. Salary open. 


fldence to 

mu 

^eeckaraft 

mimmm 

Has Fine Opportunities For 

FLYING SALES EXECUTIVES 


Within key regTo°ns of Ve%.^S. W Thos e US who S hc^e^'x^^e* 
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PERSONNEL MANAGERS 


LOOKING FOR ENGINEERS 

. . . TECHNICIANS? 

Write for free copy of 

"RESERVOIR OF ENGINEERS 
AND TECHNICAL MEN" 

McGRAW-HILL PUBLISHING CO., INC., 330 W. 42nd St., New York 36, N. Y. 


To EMPLOYERS 
Who Advertise for MEN: 

ssssss 

McGRAW-Hlir PUBLISmNG Cq., INC. 
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FLYn^SERVICE 
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now available — on display 







Remmert-Werner of Florida 

POMPANO BEACH AIRPORT 


USE NATIONAL CLASSIFIED ADVERTISING 
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•““-■wsiSFaa 

‘iua mam 

Immediate Delivery 

PRAn B WHITNEY WRIGHT 

R1830 R1820 

R985 R1340 R2000 
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ENGINE WORKS 

I r PacA,ro , | 

C-46 F 

FOR SALC 

A-jr/n Propeller for DC-B 
45C0U an j convair airplanes 

I | 

Available for immediate sale 


TIMMINS AVIATION 

LIMITED 
Offers . . . 

LOCKHEED LODESTAR 

AAXICO AIRLINES 

WANTED 

D. H. DOVE 

ROYAL GULL AMPHIBIAN 
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BEECHCRAFT D-18S 

WANTED FOR PURCHASE ^ 
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r ' °' *OAKUkNb, *14, P CALIF. 

We are owners. 

LEEWARD AERONAUTICAL 
SALES, INC 
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AAXICO 
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APRIL AIR TRANSPORT 
Facts and Figures 

(PUBLISHED BY THE AlR TRANSPORT ASSOCIATION) 


AVIATION WEEK has again been officially designated to publish "Air Transport Facts and 
Figures," compiled by the Air Transport Association. This editorial feature 
will appear in our April 22nd issue and will provide an impressive picture 
of the tremendous progress achieved by the carriers during the past year. 
We are particularly grateful that this vitally important editorial feature is 
again available to AVIATION WEEK’s world-wide audience. 


AVIATION WEEK average net paid ABC circulation June-December, 1 956; 
62 , 970 . Paid circulation of current issues; 65 , 726 . Recent readership re- 
search by Advertising Research Foundation shows 2.1 potential readers, 
for every subscriber copy of AVIATION WEEK (readership determined by' 


interview using 

copies. 

Your advertising message scheduled for the April 22, 
1 957 issue will be timed to gain maximum attention 
from oil those interested in the Air Transport industry. 
Regulor advertising rates apply. 


strict recognition test). Current print order 69,8 1 7 
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LETTERS 


. . And Oh So Tali’" 

Many is the time that I have felt like 
doing this, but to this date have put off 
such projects. Now I can no longer resist. 
Today, while reading the Letters to the 
Editor (AW Mar. 11, p. 146), I came to 
one that 1 should have written in 1943. 
The title, "A Pox on Airlines," caught my 
eye. That poor) -misguided individual has 

When I was released from service in 
1945 (I had many points, what with all the 
hero ribbons, etc. I I, too. decided that the 
airlines and 1 had something in common. 
I love and live to fly, and they needed ex- 
perienced personnel. So, armed with my 
credentials and with a letter of recommenda- 
tion from Col. Joe Duckworth, 1 sent 
applications to inanv. many airlines. 

Tire answer was always the same, appear- 
ance! It didn't seem to matter that I had 
completed a tour of duty in Europe fly- 
ing B-17s, checked out in all the fighter 
craft of the Air Force, or that I had been 
instructing at the Air Force Instrument In- 
structor's School at Bryan, Texas! (Very 
dam few were being released at that time 
with the total time that I had accumulated.) 
The only thing that seemed to matter was 
that 1 was only 5 ft. 6 in. tall ami, there- 
fore, my appearance in the area of the cock- 
pit would make the passengers feel insecure. 

14a! What laughs I have had since then 

feeling their way down the aisle just be- 
cause they arc too dam proud to let any 
of the passengers sec them wearing glasses. 
They are tall enough, mind sou. but there 
it stops. Oh, yes, I almost forgot the pink 
cheeked youngsters following the captain — 
practically no experience, but boy, are they 
good looking, and. oh, so hill! 

Now, a word of advice to the "Military 
Pilot." Don't be discouiaged, son, there 
arc plenty of flying jobs around the country 
if you has'e the deep rooted conviction that 
you want to fly. I've done everything from 
instructing on the GI Bill to crop dusting, 
and at the present time I'm flying an Aero 
Commander for a corporation. 

Maybe it's not the best flying job in the 
world, but at least I’m still doing what I've 
always wanted to do. I put the silser wings 
and the Distinguished Flying Cross in the 
dresser drawer, and maybe some day I’ll 
show them to my grandchildren but that's 
about all they'll amount to. You and I, 
son, are tall enough to go fight a war, but 
there's no one shooting at you when you 
make a position report to ATC, so what- 
ever that quality is that allows us shorties 
to fly for the Air Force is not needed by 
the airlines. 

A Pox On Them! J. P. Shut-/ 

York. Pa. 


Fresh and Daring 

Superior. Your magazine is just that and 
much more. As a flying safety engineer 1 
am in a position to evaluate many publica- 
tions that have my approval for dissemina- 
tion to personnel under my charge. Avia- 


magazine's editorial columns. / Itltlress 
letters to the Editor. Aviation Week. 
330 W. 12 St., yew York 36. A. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 

writers will be withheld on request. 


the most sought after magazine in the 
crew lounge. It offers what I think is a 
"professional" thought out edict that ex- 
presses aviation future as well as the present 
(may I) state-of-the-art. Your magazine 
offers to the military pilot what no “official 
publication" dares to print. That is the 
new trend in aeronautics which is fresh and 

Our magazines prescribed for combat 
crew reading include the USAF Flying 
Safety- magazine and in our command SAC 
Combat Crew. Both of these magazines 
fall short of their goal in that they develop 
the dry technical orders into an editorial 
format, lour magazine tends to develop a 
thinking process and provoke thought 
rather than tend to Do's and Don't's of 
flying, engineering, or what have sou. Ms- 
personal backlog of old Aviation Week 
magazines has long since disappeared from 
the cress- lounge. Magazines as old as two 
years have had as much response as your 
latest edition. Your magazine, therefore, 
has given me the crux or lever to implement 
a strong accident prevention program in 
my unit by offering a fresh clement that 
pros-okes thought along my fls-ing safety 
goals. _ 

While reading your magazine and digest- 
ing difficulties of the civil aviation author- 
ities. I cannot help but ss-ondcr if the les- 
sons learned in the past by others cannot 
lend themselves to the present. I has-c 
specific .reference to the lack of do-nothing 
about the utility helicopter. Let me first 

After World War II I heard and read 
so much about civil aviation and the airplane 
in each man's back yard that I was ready 
with cash on the barrel-head to purchase 
a cheap aircraft. The junk that was dumped 
on the surplus market killed the idea before 
it was born. The L-2, L-5, PT-17, PT-19, 
BT-15, et a], required rework or modifica- 
tion, were too costly to operate, and the 
problems of maintenance were just begin- 

The folks looked forward, not to tilt- 
fixed wing aircraft, but the rotary aircraft. 
The "chopper" manufacturers must have 
turned a deaf car on the appeal of the corn- 

travel back and forth to work, go for a short 
cruise on Sunday. In any event, his radius of 
operation was about 100 or so miles. Was 
anything done about this demand? No. A 
costlv and complicated product was devel- 
oped for the military with no due regard for 
the wants of common man. 

Today we are looking at a repeat of his- 
tory. At least three helicopter manufacturers 
have designed and produced a unit capable 
of simplified operation and maintenance. 


There arc an additional number of private 
individuals who have designed and flown 
one man helicopters capable of and within 
the limitations of the average man's ability 
to fly. 

My question is, "Why hasn’t a manufac- 
turer offered to sell a one man helicopter 
or a utility helicopter?" My answer would 
be, "No one has shown them a market 
exists for the sale of this unit." 

If CAA certification of a marketable prod- 
uct is in question then it is high time some- 
pressure was brought to bear on the ad- 
ministration. If it is in the dark on heli- 
copter operation then perhaps someone or 
certain groups should approach them and 
present Hie thinking of 1957 instead of 
1930 fixed wing era. 

1 offer these comments as an expression 
of hope, hope that vour magazine would find 
it proper and timely to devote research into 
the matter and present an article to pene- 
trate the thinking of certain responsible- 
people. 

I say the idea of a one man or utility 
helicopter in a man's back yard is real, not 
a dream. To prove my statement, I refer 
yon to two newly developed one man heli- 
copters. The first, the Hiller XROE-1, is 
an American contribution designed for 
Marine Corps ttse as a one man helicopter. 
The second is the Dutch designed Kolibric 
H-3 utility- helicopter. 

My point is. if a farmer in the Nether- 
lands can afford a helicopter why in blazes 
can’t an American commuter be afforded 
an opportunity to purchase a like unit. 

The Netherlands arc ahead of us on 
this count — they have placed the heli- 
copter in the hands of the ordinary citizen — 
a farmer. We in America cannot get 
the price below SI 0,000 for a similar unit. 

G-rpt. R. C. Robson's article. "Cockpit 
Viewpoint,” gets a thorough going over by 
the crews in my unit. It is unfortunate 
you can not enlist the writing talents of 
some military pilot to enrich the 'View- 
point” of civilian pilots and manufacturers. 
Beneath the surface of the military stirs a 
turbulent ebb that if brought to the surface 
would indeed awaken the minds of manu- 
facturers, designers, engineers, and the CAA. 

Best wishes for a continuing excellent 
presentation of "the professional thought" 
in your magazine. 

Capt. Edward J. Fritz, Jr., USAF 
Flying Safety Engineer 


Easy On Freight 

Regarding the editorial by Robert llotz 
in the Jan. 7 issue, p. 21, please be informed 
that an all air freight carrier such as Slick 
Airways would lose just as many shippers 
if we did as you say, ". . . kicking the pas- 
sengers around like a freight shipment." 

Air freight is properly cared for, and we 
arc earning a name in the transportation 
industry for having a relative low for “kick- 
ing freight around.” 

James Pat Merrick 
Slick Airways, Inc. 
International Airport 
Philadelphia, Pa. 
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New Design Trends for 


Harvey Aluminum Extrusions 


To any experienced engineer or designer, aluminum extru- 
sions are a common commodity. You don't have to tell him 
that extrusions offer such advantages as ease of fabrication, 
design flexibility, etc. He knows that. What he wants to 
know now are the newest advances made possible by the 
extrusion process. 


tical is 2515 inches. For functional, structural, or decorative 
applications demanding custom design plus light weight, 
corrosion resistance, high strength, and a naturally attractive 
finish, Harvey Aluminum Extrusions are first choice. And 
remember, Harvey is traditional for high quality and service. 


Potential for new 
configurations and applications 

Typical new applications for Harvey Aluminum Extrusions 
are illustrated below. The design possibilities for aluminum 
extrusions are now practically limitless. Large heavy press 
sections; unusually complex shapes; wide, integrally 
stiffened skin panels; solid, hollow, and stepped extrusions; 
and extra long thin sections can be obtained from Harvey 
in all aluminum alloys. Heat-treated shapes can be pro- 
duced in lengths up to 80 feet, weighing as much as 2,500 
pounds. The maximum circumscribing circle diameter prac- 


Harvey Aluminum 
leads in extrusions 

Harvey's completely integrated facilities include a large 
complement of extrusion presses ranging in size from 1400 
tons to 12,000 tons, stretch-straighteners up to 3,000,000 
pounds capacity for lengths up to 105 feet, and the newest 
supporting and finishing equipment. 

If you have a problem with extrusions, thoroughly quali- 
fied Harvey specialists are always ready to help you improve 
your product. Write to Harvey Aluminum Sales, Inc., 
Torrance, California, or contact the nearest soles office listed 
under “Aluminum” in your classified telephone directory. 



INTEGRALLY STIFFENED SKIN PANEL is 

produced in extra wide widths on heavy 
presses. Combination of skin and stiffeners in 
large panels minimizes machining, simplifies 
assembly, improves performance of aircraft, 
missiles, and military vehicles. 


DECK COOLING PANEL for aircraft 
carrier is extruded on heavy presses. 
Light-weight, water-tight aluminum 

heat generated against deck in jet 
aircraft operations. 


STEPPED EXTRUSION for aircraft 
structural member eliminates 
machining and reduces assembly 
time. Aluminum part is lighter and 
stronger than outmoded built-up 
section formerly used. 


Making the most of aluminum . . . for everyone 


:s INC., TORRANCE, 


HARVEY 

Iftluminum 


Harvey is a leading independent producer of quality aluminum products in all alloys and sizes: Rod and bar, pipe, tube, hollow 
sections, press forgings, forging stock, impact extrusions, structuralx, special shapes, extrusions, screw machine products and other 
aluminum products. Harvey is also producing similar items in titanium and steel. 


ALLISON powers 



LUSON 


Prop-Jets and Turbo-Jets 


-the McDonnell demon 

Fast carrier task forces of the new Air Navy 
stand guard 24 hours every day on the seas 
of the free world— 75% of the earth’s surface. 

Key weapon in this vital mission is the 
Navy’s fastest all-weather fighter-interceptor, 
the McDonnell F3H Demon. The Allison-powered 
Demon has proved that it’s ready for 
action in any weather, day or night. 

A single Allison J71 Turbo-Jet, producing more 
than 1 0,000 pounds thrust, gives the Demon speeds of 
over 600 mph to engage enemy aircraft at high altitude. 

Allison engines are designed and built by 
America’s pioneer producer of turbine aircraft engines. 


ALLISON DIVISION OF GENERAL MOTORS— Indianapolis, Indiana 



